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Water  Gauge  may  be  the  Death  of  You 

or  Your  Workmen.    At  least,  it  is  pretty  sure  to 
injure  someone,  if  it  gets  a  chance.  r~~ 


Keep  0\it  Of  Hospital 

and  keep  your  Mea  out,  too.  by  fitting  up  the 
Only  Safe  gauges  ever  made.    They  are  known  as  the 

"Klinger"  Water  Gauges,  and  ihey  won  t 

Burst,  have  No  Glass  Tubes  to  break,  require 
No  Protector,  and  you  can  See  the  Water  Level 
at  a  Glance,  and  at  a  considerable  distance. 

If  you  Value  your  Life,  don-t  work  yow  sBoihr  wm 

a  common  glass  tube  water  gauge,  but  send  for  our  9'ampdlet  "\^.\." 

Richard  Klinger  &  Co. 
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Engineers  ftnd 
Contractors  to 
the  Admiralty. 


FENCHURCH      STREET.     LONDON.     EC. 
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Match  &  Match  Bojc 

IVIACHINERY. 


Sole  Speciality  since  establisbment  In  I8SS  of 


A.    ROLLER,  Engineer, 


_      Cable  Address  :  ""   ^ 
"Phosphopos,  Berlin." 


BERLIN    N.20,    GERMANY. 

Catalogues   and   Estimates   tor  Complete   Plants   Free    on   Application. 

REFERENCES  TO  MATCH  MAXUFACTURERS  ALL  OVER  THE  WORLD. 


SIMPLEX 

STEEL 

CONDUIT 

Co.,  Ltd., 


SIMPLEX 

FOR  INTERIOR 


trade:  mahk 


CONDUITS 

ELECTRIC  WIRING. 


SIMPL.OC 

Send      tor      New 

Abridged  List 
with  I.E.E.  Rules. 


And  at  MANCHESTER, 


Tlie  SIMPLEX 
STEEL  CONDUIT 
SYSTEM  is  the 
most  complete  sys- 
tem made.  It  con- 
sists of  10  grades 
of  conduits,  and 
nearly  1,000  stan- 
dardized fittings. 


Awarded  Gold 
Medal,  Interna- 
tional Fire  Exhibi- 
tion, London,1303. 


^j,  80,  DIGBETH,  BIRMINGHAM, 

20,  BUCKLERSBURY,  LONDON,  E.G.    LIVERPOOL,  &  Glasgow.    ''°"'\vem'1'm';iiois""bi^j..  strand,  w.c. 


JANI-ARY    1.;,    1905 
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Mr.  G.  H.  HUGHES,  M.l.Mech.E.. 

CoBSulling  and  Organising  Engineer  for  Water 
Works  and   Industrial    Undertakings. 

97,    QUEEN    VICTORIA    ST.,    LONDON.    E.C. 

Telephone  No  :  575-I  Hani;.  Wnti:  for  particulars. 


GUARDS 


I 


SAWMILL       FIRBWOOD.      nnd 
FIRELIGHTER      MACHINERY 


FOR    SAWS,  I 

PLANERS    AND 
MOULDERS. 

KlloMll.lU-.    I>.0|:K 

K.iMlv  M.iilv 


M.  GLOVER  &  CO.,    Patentee.    LEEDS. 


BABCOCK    &    WILCOX,    Ltd. 

PATENT  WATER-TUBE  BOILERS. 

Tlicso  B'ulcfs  are  in  ii-'C  llircnijih'uil  the  world  t->  tnc  fxli-iit  ^-f  .;.700.oooh  p. 

i.''"f^  itnt;  ste.tni   lor  :ill  piirposfs,  nnd  tired   with  :ill   kinds  n\   luvl. 

^''      ur  Ati:r'  't^<'nu-nt  iif'^ctit  nig  Jiintia'v  2ntli,  ,'^iiCf'  45 

HEAD    OFFICES— Oriel    House,    Farringdon    Street,    LONDON.    E.C. 
WORKS-Rcnfrcw.  SCOTLAND. 


?^\ 


CHEAR    ROWER. 

SMITH'S 


w  ^tUr  Backus  Water  Motors 


1,16  to  10  H.P. 

Will  drive  any  class  of  Machinery,  and 
work  on  15  lb.  pressure. 

ERIC  8.  A.  SMITH,  engineer 

All-LV  Foil 
CATALOOIE. 


Write 

i 

to 

US    for     our     New 
Catalogue    of 

i 

1M 

A  ternating 
Current  Motors, 

IN     SMALL    SIZES. 

Telephone  Nr 

.  12830  Ce 

i 

ntra 

THE   CRYPTO 
ELECTRICAL  CO., 

3,  Tyer's   Gateway, 
BERMONDSEY. 

Miscellaneous 


PAGE    &    ROWLINGSON, 
Chartered  Patent  Agents. 

Mr.  Page,  who  Is  a  Wlntwortti  Exhibitioner  ami  an  Associate  Member 
of  llie  Institute  of  Civil  EnRinecrs,  has  had  a  large  e.xpcricnce  as  a  Practical 
Mechanical  Engineer,  and  is  specially  qualiticd  lo  deal  with  the  most 
intricate  mechanical  problems  succes-fuHy.  Wriv  lor  Htndboot  of 
Informjlioo  Free. 
28.    NEW    BRIDGE    STREET.    LONDON,     E.G.. 

,\n(l    II,  SI     Ann'-  s.|u,.i.-    .M  i-i.lK-.l.  • 


'M'^INNES-DOBBIE' 
INDICATORS. 

In  Two  types:  External  and 

Enclosed  Pressure  Springs. 

Eich  made  in  several  torms  and  sizes 

ti>    siiil     -ill     speeds     and     pf^^^^'r*^"^- 

Special  Indicators  for  Gas.  Winding. 

and  Ammonia  Engines,  and  for 

Motor-Cars. 

DOBBIE    MclNNES,  LIMITED, 


Adopted  b>  the  Britisll.  F-tch 

in,l  |.i,.,,i,.-s.-  Aliiir^lTif 


45.   BOTHWELL  ST..  GLASGOW. 


WAYGOOD  LIFTS 

AIl'l.V    1  UK    (M,\l.ni,rK 
FALMOUTH    ROAD,    LONDON,    S.E. 


Heating     Apparatus 

BOILERS 

Wrot  Welded  Iron  and  Cast  Iron 
Sectional 

VERTICAL  STEAM  BOILERS 

Apply  for  Cat.iloKuc 


HIGH    SPEED 

INDICATORS. 

Hannan  &  Buchanan. 

75.  RobtTlion  Street.  Glasgow. 

ENGINE    COUNTERS. 

BOURDON     GAUGES. 
On  Admiralty  List. 
finjtlneerlne  ln.<trument  Makers 


W.  R.  RENSHAW  &  Co.,  Ltd.. 

Manufacturers  ../   KMLWAY    C  XRKIAUISS.    WAOOSS, 
WHEELS  &AXLIiS,  and  all  classes  nf  RAILWAY  IRONWORK 

RAILWAY    tWACONS    FOR    HIRE. 

PHCENIX  WORKS,  STOKE-ON-TRENT. 

London  Office     4(,,  KISCi  W  ILLfAM  STREET.  E.C. 


ENGINEERING  PHOTOGRAPHY 


Pri,e  List  c,  afflicalion  to-  BOOKER      &.      SULLIVAN, 

67   and   69,    Chancery   Lane.  Telephone;  9252  Central. 


LONDON,   W.C 
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CONTRACTS. 

ASYLUMS   COMMITTEE   OF    LONDON 
COUNTY  COUNCIL. 

The  Asvlunis  Coiiimillee  of  tlic  London  County  Council  arc  pre- 
p.i>ed  to  receive  TENDERS  lor  tlie  INSTALLATION  of  HEATING. 
VEXT1L.\TING,  .ind  HOT.WATEK  I'LANT  at  llic  Long  Grove, 
.■\syluni,  Epsom,  Surrey,  now  in  course  of  erection. 

Instructions  for  Tinder  and  forms  of  Tender  and  Contract,  with 
specification  and  schedules  thereto  annexed.  toRethcr  with  plans  and 
cover  can  be  obtained  from  the  Cleik  of  the  Committee,  No.  (), 
Waterloo  Place,  London.  S.W  ,  on  or  after  Thursday,  the  1st  December 
proximo,  on  payment  of  a  deposit  of  ^5  for  each  copy.  The  amount 
dtposiled  will,  after  the  Committee  have  come  to  a  decision  upon  the 
Tenders  received,  hut  not  before,  be  retui  ned  to  the  tenderer,  provided 
he  shall  have  sent  in  a  bouti  fide  Tender  and  shall  not  have  withdrawn 
the  same.  .  ^  .         ,  ,  .  ^  ,^ 

Tenders  must  be  on  the  printed  foim,  and  must  be  accompanied  by 
the  form  of  contract  and  schedules  thereto  and  bond. 

The  Tender  and  accompanying  documents,  completed  in  accordance 
with  the  instructions,  must  be  enclosed  in  the  authorised  sealed  cover, 
endorsed  "  Tender  for  Heating,  Long  Grove  Asylum,"  and  be  delivered 
at  the  Office  of  the  Committee  6.  Waterloo  Place,  London,  S.W.,  on 
or  before  Monday.  Ihe  23rd  January,  1005,  after  which  no  Tender  will 

Any  Tender  not  made  on  the  printed  form,  or  not  filled  up  and  com- 
plete in  every  particular  in  accordance  with  the  instructions,  will  be 
rejected. 

The  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 

The  contractor  will  have  to  enter  into  a  bond  in  the  penal  sum  r.f 
X2000.  with   two  approved  sureties,  each  in  the  sum  of  ;^l,occ,  as 
security  for  the  due  performance  of  the  contract. 
R.  W.  PARTRIDGE, 

Clerk  of  the  Asylums  Committee. 

Asylums  Committee  Office. 

6,  Waterloo  Place.  London,  S.W., 
November  iMh,  1904. 


COUNTY  OF  LONDON— THE  LONDON 
COUNTY  COUNCIL  (NORTHERN)  TRAMWAYS. 
TO  ENGINEERS.  CONTRACTOPS,  AND  OTHERS. 

The  London  County  Council  invite  TENDERS  for  the  ROAD- 
WORK  and  PLATE-LAYING  required  for  the  Construction,  for 
electrical  traction  on  the  conduit  system,  of  the  authorised  Tramway 
in  Rt'seberv  Avenue,  and  of  a  portion  of  the  authorised  Tramway  in 
St  lohn  Street  Road,  in  the  Metropolitan  Boroughs  of  Holborn  and 
Finsbury.  -  .  ,  , 

The  tota'  length  of  the  above-mentioned  line  is  equivalent  to  about 
i3  miles  of  single  track. 

The  Contractor  will  be  required  to  use  the  track  rails  with  their 
fastenings  and  the  slot  rails,  which  will  be  furnished  by  the  Council 
under  another  contract ;  but  all  the  remaining  metal  work  and  other 
materials,  and  all  the  special  woik  at  junctions,  crossings,  cross- 
overs, &c.,  will  be  included  in  the  contract. 

Persons  desiring  to  submit  Tenders  may,  on  and  after  Friday, 
30th  December.  1904.  obtain  the  drawings,  specification,  form  of 
Tender,  and  other  particulars  on  application  to  the  Council's  Chief 
Engineer,  at  the  County  Hall.  Sprirg  Gardens,  S.W. .  upon  the  pay- 
ment to  the  Cashier  of  the  Council  of  the  sum  of  Five  Pounds.  This 
amount  will,  after  the  Council  or  its  Committee  shall  have  come  to  a 
decision  upon  the  Tenders  received,  but  not  before,  be  returned  to  the 
tenderer,  provided  he  shall  have  sent  in  a  bot^a  tide  Tender  and  shall 
not  have  withdrawn  the  same,  but  in  no  case  will  the  fee  be  returned 
unless  a  bona  fide  1  ender  is  submitted. 

Full  particulars  of  the  work  may  be  obtained  on  application  at  the 
County  Hall,  previously  to  the  payment  of  the  fee  for  the  specifica- 
tion. &c. 

1  enders  must  be  upon  the  official  forms,  and  the  printed  instructions 
contained  therein  must  be  strictly  complied  with. 

The  contractors  will  be  bound  by  the  contract  to  pay  to  all  work- 
men (except  a  reasonable  number  of  legally  bound  apprentices) 
employed  by  them  wages  at  rates  not  less  and  to  observe  hours  of 
labour  not  greater  than  the  rates  and  hours  set  out  in  the  Council's 
list,  and  such  rates  of  wages  and  hours  of  labour  will  be  inserted  in 
:ind  form  part  of  theconVact  by  way  of  schedule. 

Each  Tender  is  to  be  delivered  at  the  County  Hall  in  a  sealed  cover, 
addressed  to  the  Clerk  of  the  Lonc'on  County  Council,  Spring  Gardens, 
S,W..  and  marked  "Tender  for  Roadwork  and  Plate  laying— L.C.C. 
Tramways.'* 

No  Tender  will  be  received  after  10  o'clock  a.m.  on  Tuesday,  the 
21th  January,  1905. 

Any  Tender  which  does  not  comply  with  the  printed  mstrucuons 
for  Tender  may  be  rejected. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any  Tender, 
audit  will  not  accept  the  Tender  of  any  person  or  firm  who  shall  on 
any  previous  occasion  have  withdrawn  a  Tender  after  the  same  had 
been  opened,  unless  the  reasons  for  the  withdrawal  were  satisfactory 
to  the  Council.  G.  L.  COM  ME. 

Clerk  of  the  London  County  Council. 

County  Hall  Spring  Gardens,  S-W., 
December  28th,  1904. 


Contracts 


ISOROUUH    01-    CAMBliKWliLl.. 

TO    BRIDGE    BUILDERS.    BUILDERS,    CONTRACTORS,    AND 
ENCINEERS. 

The  Council  is  prepared  to  receive 

TKNDKKS  FOR  THK  CONSTRUCTION 
;uui  KKl-XTION  of  :i  FOOTURIDGE  ;ind  APPROACH 
ROAD.*,  **4c.,  ovtrlhc  Suirey  Canal,  between  Neatc  Street  and  St. 
George's  Ro:<d.  Canibtrwell,  in  accordance  wiih  the  Plans  and  bpecili- 
cations  prepared  by  ihe  Borough  Engineer  Mr.  Wiu.UM  O.xrOBV. 

Tenders,  on  forms  for  Ihe  purpose,  are  to  be  delivered,  duly  marked 
and  scaled  and  addressed  to  the  Works  and  General  Purposes  Com- 
mittee, not  later  than  6.30  p.m.  on  Monday,  January  2.ird,  kjo.s.  after 
which  time  no  Tender  will  be  received.  Persons  tendering  should  be 
in  attendance. 

A  deposit  of  £z  2S.  will  be  required  for  a  copy  of  the  Specifications 
and  (Quantities,  tliesuni  to  be  returned  on  receipt  of  a  /t.);j(i  tide  'lender. 
Further  particulars  .ind  Forms  of  Tender,  &c.,  may  be  obtained  at  the 
Town  Halt.  Cambeiwdl,  beiween  the  hours  of  Ten  a.m.  and  tour  p.m.. 
Satuiday  Ten  a.m.  to  One  p.m 

The  Council  does  not  bind  itself  to  accejit  the  lowest  or  any  Tender. 
Persons  tendering  must  comply  wiih  the  Conditions  as  regards  rates  of 
wages  and  hours  c>f  labour  as  c<mtained  in  the  Korni  of  Contract. 

C.  WILLIAM  TAGG. 

Town  Clerk. 

December  itjlh,  1904. 


BOROUGH  OF  KIDDERMINSTER 
WATER  SUPPLY -CONTRACT  No.  3. 
'ihe  Corporation  of  Kidderminster  is  prepared  to  receive  TE.VDERS 
for  the  ERECTION  of  ENGINE-HOUSE,  BOILER-HOUSE,  and 
CHIMNEY  STACK,  together  with  the  PROVISION,  LAYING,  and 
JOINTING  of  about  800  YARDS  of  10  in.  CAST  IRON  DISTRI- 
BUTING MAIN,  and  other  works  in  connection  therewith. 

Plans  and  Specifications  may  be  seen,  and  bills  of  quantltits 
obtained,  at  the  Oflices  of  the  Engineers,  Messrs.  Willcox  and  Raikes.  of 
Union  Chambers,  63.  Temple  Row.  Birmingham,  on  or  after  December 
30tli,  upon  pavment  ot  a  deposit  of  £"5  5s  ,  which  will  be  refunded  on 
receipt  of  a  bona  Jidi-  Tender  and  the  return  of  all  documents. 

Sealed  Tenders,  on  the  forms  supplied  by  the  Engineers,  and 
endorsed  "  Kidderminster  Water  Supply. — Contract  No.  3."  to  be 
delivered  at  my  ollice  not  lattr  than  Twelve  noon  on  January  20th, 
1905. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

By  order, 

JAMES  MORTON, 
Town  Hall.  Kidderminster,  Town  Clerk 

December  19th,  1904. 


COMMISSIONER    FOR    RAILWAYS'    OFFICE. 
BRISBANE,     NOVEMBER    ibth,    1904. 

2,000    TONS    OF    STEEL    RAILS    AND    168    TONS  OF    STEEL 
FISH-PL.\TES. 

TENDERS  WILL  BE  RECEIVED  AT 
this  nftice  until  2  p.m.  on  Tuesday,  the  7th  March.  1905. 
endorsed  "  Tenders  for  Steel  Rails  and  Fishplates."  and  accompanied 
by  a  preliminary  deposit  of  i  per  cent,  on  the  Tender. 

Specification,  &c.  (price  los.  6d.  per  copy),  can  be  obtained  at  the 
office  of  the  Chief  Engineer,  Brisbane,  on  and  after  the  i6th  day  of 
November,  1904,  and  also  at  the  office  of  the  Agent-General  for  Queens- 
land, I.  Victoria  Street,  London,  on  and  after  January  3rd.  1905. 
The  lowest  or  any  Tender  will  not  necessarily  be  accepted. 

T.  S.   PRATTEX. 

Secretary. 

TO    ROAD   BRIDGE    CONTRACTORS. 

THE  RURAL  DISTRICT  COUNCIL  OF 
Chertsey.  in  the  County  of  Surrey,  invite  TENDERS  for  the 
COXSTRUCTION  of  the  TWO  BRIDGES  known  a;^  the  Plough 
Bridges  across  the  River  Wey,  on  the  road  from  Weybridge  to  ByHeet. 
Plans  can  be  seen  and  copies  of  the  specification  obtained  on  deposit 
of  a  postal  order  of  £1  (which  will  be  returned  on  receipt  of  a  bond 
fidd  tender)  at  the  offices  of  Mr,  R.  Si,  GeoRGE-Moore,  M.Inst.C.E., 
17,  Victoria  Street,  Westminster,  S,W.,  the  Engineer. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

Tenders  to  be  endorsed  "  Tender  for  Bridges."  and  addressed  to  the 
Chairman  of  the  Council,  to  be  delivered  at  the  Council  Offices,  No.  «o, 
Guildford  Street,  Chertsey,  before  Twelve  o'clock  n  mn  on  Monday,  the 
3Dth  January,  1905. 

By  order, 

H.  E.  PAIXE. 
Chertsey,  January  4th,  1905.  Clerk  to  the  Couicil. 


Jam  \RY    13.    1005. 


PACK'S     WKHKLY. 


THK  SOUTH    INDIAN   RAILWAY  COMI'ANY,   l.i:niK<l, 

TENDERS  FOR 'the  "supply  OF:— 
,«,  100  STEEL  COVEKEl)  OOOIW  WAdONS. 
(M  -oo  l-:iir»  "I  SI'OKE  WHEELS  .ind  AXLES  for  ditto. 
U)  400  LAMINATED  BEAUING  Sl'UIXGS  lor  ditto. 
SpccifitatiiiM  and  F..rms  of  Tender  may  be  obtained  at  the  Com- 

'"Tcnd'c'r-  addressed  to  the  Chairman  and  Directors  01  the  South  Indi.-in 
II.11IW..V  t'ompanv.  Limited,  marked  "Tender  for  Wagons;  or  as  the 
t.,..  -v.'r.-^i-  must  be  Icit  with  the  undersigned  not  later  than  Twelve 
„"  t"  Tuesday,  the  24th  januarN',  1^05. 

IS  not  hound  to  accept  the  lowest  or  any  Tender. 
,  ,  h  will  not  be  returned,  will  be  made  of  20s.  tor  cacn 

t,.i        I  siHuiKJtion  Id),  and  .11  los  for  e.ach  copy  of  (6)  and  (0). 

Copies  .'f  the  Drawings  iiiav  he  ..htained  at  the  Office  of  Sir  GEORCE 
B  Bklce,  j.  Victoria  Strut,  Weslmiusler,  on  payment  of  5».  pcT  sheet 
By  order. 

HENRY  W.  NOTMAN, 
Company's  Offices,  Managing  Director. 

55,  Gracechurch  Street.  London,  E.C. 
Januar>'  ftth.  1*105. 

BOROUGH    OF    SWINDON.— ELECTKI- 
LlTV  AND  TUAMWAYS  DEl'AJnM  EN  T. 
LANCASHIKE  BOILER.  &c. 

The  Corporation  of  Swindon  invite  TENDERS  lor  the  Sl!l'l'LY 
and  BKtCTION  of  ONE  30  H.  by  8  (t.  LANCASHIRE  I.OILEK 
with  downtake  superheater,  steam,  c.vhausl,  and  feed  piping.  &c. 

Copies  01  the  gcnenal  conditions,  spcciluation,  and  forms  01  render 
may  W  oblained  on  applicat  on  10  the  Engineer  and  Manager.  Mr. 
I  0  GKlKtIN  A.M.I.E.E..  Eleclricitv  Works,  -iwindon,  on  payment 
..1  a  deposit  of  One  Guinea  for  each  copy,  which  will  be  relurnea  011 
receipt  of  a  bond  fulc  Tender. 

KTtra  c.'pies  may  be  obtained  at  5s.  each. 

The  lirm  whose  lender  is  accepted  will  be  required  to  lind  two 
resiHinsihle  sureties,  and  to  enter  into  a  contract  to  bt  prepared  by  and 
to  contain  such  cl;.uscs  as  the  Town  Clerk  may  deem  necessary. 

Tenders  OLi  the  prescribed  form,  and  accompanied  hy  the  spcclfica- 
llon  and  general  londilions  inlact,  and  endorsed  "Tender  for  Lanca- 
shire Boiler,"  to  be  delivered  to  the  undersigned  before  10  a.m.  on 
Tuesday.  January  the  24lh  nexl.  .  .,.     . 

The  corporation  do  not  bind  themselves  to  accept  the  lowest  or  any 

Tender.  „ 

By  order. 
Town  Hall,  Swindon,  ROBERT  HILTON, 

December  23rd,  i*)04.  Town  Clerk. 


JOHANNESBURG    MUNICIPAL    TRAMWAYS. 

The  Council  is  piepared  to  receive 

TliNDERS  FOR  :— 
VIONOLES  RAILS. 
KISHI'LATES. 

ANGLE  STEEL  GUARD  RAILS,  BOLTS,  NLTS,  COACH 
SCREWS  and  DOG  SPIKES, 
(iencral  conditions,  spccitications,  and  forms  of  Tender  are  now 
being  issued  at  the  Offices  of  the  Town  Clerk  of  Johannesburg.  They 
may  be  seen  on  and  alter  Friday.  December  30th.  at  the  Offices  of  the 
Councils  Consulting  Engineers,  Messrs.  MORDEV  AXI)  Dawharn, 
8j  Victoria  Street,  Westmin>ter.  S.W..  and  may  be  obtained  from 
them  on  payment  of  Five  Guineas,  whi^h  will  be  returned  on  receipt 
of  1  bond  /ia£  Tender. 

Tenders  ate  to  be  addressed  to  Messrs.  MORUEY  axI)  Dawbars. 
82.  Vicloria  Street,  Westminster,  S.W.,  and  must  reach  them  not  later 
than  Noon  on  Thursdav.  January  26lh,  11)05, 
The  Council  does  not  hind  its.  If  to  -ccept  the  lowest  or  any  Tender, 


and  IS  not  responsible  for  the  cost  of  Tendering. 

R.  KtEl 


IT  HAM,  Town  Clerk. 


MONMOUTHSHIRE  COUNIY  COUNCIL. 

KliADWAY  BRIDGE  OVER  THE  RIVER  USK  AT  KEMEYS. 

The  above  Council  arc  prepared  to  recci\e 

TENDERS  FOR  THE  CONSTRUCTION 
and  KRECTION  oi  i  STEEL  ARCHED  SUSPENSION- 
ROADWAY  HklDGE  over  Ihc  Kivcr  Usk  at  Ktnitys,  «.n  the  site  of 
thi  iM-tmv;  Ch.iin  Bricljic  Drawin^ls  can  be  seen  cither  at  the  Office  of 
tilt  t-oun'.v  Survcvnr,  Newport,  Monmouthshire,  or  at  ihc  Office  of  Mr. 
Jons  f  Wfv.ster.  M.ln^t  C  E..  .i<).  Victoria  Street.  Wotniinster,  the 
(-■  ;hc  Works,  on  ami  alter  the  5th  Januar\'.  when  copes  of 

■  n.  Form  oi  Tender  and  Bill  of  yuantities  can  be  obtained 
.'  of  the  -■um  of  Three  Giitne;is,  which  will  be  returned 
II ;    n  ;iu  rmipt  of  a  bouA  fidc  TvwOicx.  and  the  return  of  all  documents. 
Scali-d  Tenders  are  to  be  sent  t<»  nie  not  later  than  Ten  o'clock  on  the 
tu  Tninj;  of  the  iglh  January.  u)o5.  and  endorsed  "  Kcmeys  bridjie." 
The  Council  do  not  undertake  to  accept  either  the  lowest  or  any 
Tender. 

H.  STAFFORD  GUSTARD. 
Ccunty  Council  Office*.  Clerk  to  the  Council. 

Xcwp«irt.  Monmouthshire. 


Contracts 


JR 


BOARD  OF  PIBLIC  WORKS.— NOTICE 
TO  CONfRACTORS. 
Sealed  TENDERS,  addressed  to  the  undersigned,  will  be  received 
up  to  but  not  later  than.  Ten  o'clock  a.m.  on  the  nth  dayol  Fcbiuary, 
l.K.S.'lor  EXECUTING  certain  WORKS  .at  Uownies  Bay  County 
Donegal  viz  •  An  EXTENSION  ol  the  existing  PIER,  DREDGING. 
KOCK  EXCAVATION,  ."tc,  according  to  the  plans  to  be  seen  at  Ihc 
Coastguard  Station.  Mulrov.  Larganieagh.  Lelterkcnny.  Counly  Done- 
gal, and  at  this  Office,  where  the  specilicalion,  schedule,  form  of 
contract,  and  printed  fo  m  ol  Tender  can  be  had. 
The  Board  will  not  be  bound  to  accept  the  lowest  or  any  fender. 

liy  order. 
Office  ol  Public  Works.  Dublin.  H.  WILLIAMS. 

December  22nd,  11,04.  Secretary. 


APPOINTMENTS     OPEN. 

/CARNEGIE  RESEARCH  SCHOLARSHIPS 

Ihe  Council  of  the  Iron  and  Steel  Institute  will  shortly  proceed  to 
award  Research  Scholarships  founded  by  Mr.  Andrew  Carnegie. 

Candidates,  who  must  be  under  35  years  ol  age.  must  apply  before 
•Nlh  February  onspecial  forms  to  be  obtained  from  Besnett  H. 
IIKOUGH,  Secretary.  Iron  and  Steel  Institute,  28  Victoria  Street.  London, 
S.W. 

MARTELL   SCHOLARSHIP   IN    NAVAL 
ARCHITECTURE 
A  SCHOLARSHIP  of  the  annual  value  of  ;g50,  and  subject  to  certain 
conditions,  tenable  for  three  years,  will  be  Ob'EERED  for  COMPETI- 
TION by  the  Inslitnlion  of  Naval  Architects. 

Candid.ites  must  n  it  be  less  than  18  or  more  than  21  years  of  age  on 
March  1st.  i<;05,  and  must  at  that  date  have  been  continuously  em- 
ployed for  two  years  upon  naval  architecture  or  marine  engineering. 

Kurlhcr  particulars  may  be  obtained  from  the  Secretary  of  the 
Iiistilu'ion   of    Naval  Aichitects,  s,    Adelplii  Terrace,  London.    W.C. 
(rrnvelopes  to  be  marked  '•  Martell  Scholarship). 
AppUcations  must  be  sent  in  by  February  1st,  1905. 


BURNHAM  URBAN  DISTRICT  COUNCIL 
(SO.MERSICT). 
APPOINTMENT    OF    DISTRICT   SUHVEVOR,    INSPECTOR   OF 
NUISANCES.  AND  WATERWORKS  MANAGER. 

The  above  Council  will,  at  a  meeting  to  be  held  on  Monday,  the  l6lh 
day  o(  laniiary  1905.be  prepared  to  consider  APPLICATIONS  from 
PERSONS  DESIROUS  of  FILLING  the  above  OFFICES. 

The  salaries  will  be  as  follows,  viz. :  District  Surveyor,  £$0  per 
annum ;  Waterworks  Manager,  ^10  per  annum ;  Inspector  ol 
Nuisances,  ifio  per  annum. 

The  person  appointed  10  hold  the  three  offices. 

The  appointment  of  Inspector  of  Nuisances  will  be  subject  ij  confir- 
mation by  the  Local  Government  B<jard. 

The  duties  ol  the  otfices  will  be  those  prescribed  by  the  Public 
Health  Acts,  the  regulations  of  the  Local  Government  Board,  and  the 
lly-laws  now  or  hereafter  to  be  in  force  and  adopted  by  the  Urban 
Council,  and  will  commence  at  L^dy  Day  next. 

The  person  appointed  will  be  required  to  reside  in  the  district,  and 
to  gi\e  the  whole  of  his  time  to  his  duties. 

Sealed  applications  in  candidate's  own  handwriting,  stating  age  and 
present  and  previous  occupations,  Willi  recent  testimonials  as  to 
character  and  competency,  not  more  than  three  in  ntiinber,  must  be 
•icnt  to  me  on  or  before  Saturday,  the  1  ith  day  januaiy  nexl. 

The  Council  do  not  bind  themselves  10  appoint  any  applicant. 

Candidates  who  may  he  selected  to  attend  the  Council  on  the  day  of 
appoinlnient  will  receive  due  notice. 

Canvassing  will  disqualify  a  candidate. 
By  order, 

D.  S.  WATSON, 

Clerk  to  the  Council. 

THE       VICTORIA      UNIVERSITY      OF 
MANXH  ESTER. 

The  Council  desires  to  proceed  to  the  APPOINTMENT  of  a 
PROFESSOR  of  ENGINEERING. 

The  Professor  will  be  responsible  for  the  organisation  of  the 
EnK'ne^hn^  Department,  and  will  have  the  direction  of  the  En- 
K)nccrin>f  Laboratory. 

He  may  lake  a  con9uUin>;  practice  under  specified  conditioaf. 

His  stipend  will  be  composed  of  a  fixed  &a).ir>-  and  a  share  of  the 
fees,  and  the  Council  guarantee  that  the  total  income  will  not  be  tcMi 
than  i.x.QOO  per  annum  diinnj;  the  first  three  years. 

A  detailed  statement  of  tnc  conjitioos  of  appointment  nuy  be 
obtained  irom  the  Registrar. 

Applications,  with  references  and  such  testimonials  (not  exceeding 
three  tn  number)  as  the  cannidatc  may  desire,  should  be  sent  on  or 
before  February  15th  to  the  Registrar. 
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Arttsian  Well  Machinery. 

John  Z.  Thoni.  P.itricroft.  Manchester. 

BeltinE. 

liinnev  &  Son,  Calhcrine  Street.  City  Road.  Londcn,  E.C. 
Kleming.  Birkbv  &  Goodall.  Ltd..  West  Grove.  Halifax. 
Gilmour.  \V.  &  O.,  St,  lolin's  Hill,  Edinburgh, 
Rossendalc  Belting  Co,,  Ltd..  10,  West  Mosley  Street,  Manohcster 

Boilers. 

Clayton,  Son  &  Co.,  Ltd.,  Leeds  City  Boiler  Works,  Leeds. 
Grantham  Crank  it  Iron  Co.,  Ltd..  Grantham. 
John  Thompson.  Wolverhampton. 

Boilers  ('Water-tube). 

Babcock  &  Wilcox,  Ltd..  Oriel   House,  Farringdon  Street,  London. 

EC. 
Cochran  &  Co.  (Annan),  Ltd..  Annan,  Scotland, 
H.irlley  S:  Sugden,  Ltd,,  Halif  ix. 

Bolts,  Nuts,  Rivets,  etc. 

Herbert  \V.  Pcriam.  Ltd.,  Floodgate  Street  Works.  Birminghan-., 
T,  D.  Robinson  &  Co.,  Ltd.,  Derby. 

Books. 

Crosby  Lockwood  &  Son.  St.itioners'  Hall  Court,  London,  E.C, 
Griffin,  Charles,  &  Co  ,  Exeter  Street,  Strand.  W.C. 
New  Zealand  Mines  Record,  Wellington.  New  Zealand. 
Spon.  E.  &  K.  N..  125,  Strand,  W.C. 

Cables. 

St.  Helen's  Cable  Co..  Ltd.,  Warrington,  Lancashire. 

Case-Hardening  Compounds. 

Hy.  Miller  J;  Co..  Millgarth  Works.  Leeds. 

Catalogues,  Printing,  &c. 

Atlantic  Pres'i.  Ltd.,  Weymouth  Street,  Manchester. 

Southwood.  Smith  &  Co.,  Ltd.,  Plough  Court,  Fetter  Lane,  London. 

E.C. 
Spottiswoode  Advertising  Agency,  S,  New  Street  Square,  E.C 

Chucks. 

Fairbanks  Co.,  78-So,  City  Road,  London,  E,C. 

Cisterns,  Tanks,  &c. 

F.  .A.  Keep,  Juxon  &  Co..  Barn  Street,  Birmingham. 

Clutches  (Friction). 

David  Bridge  &  Co.,  Castleton  Ironworks,  Rochdale,  I.ancashire. 
H.  J.  H,  King  &  Co,.  Naitsworth,  Gloucestershire. 

Colliery  Plants. 

Graha:r,  Morton  &  Co.,  Ltd.,  Leeds. 

Condensing  Plant. 

Concentric  Condenser,  Ltd..  23,  Northumberland  Avenue,  London, 

W.C. 
Mirrloes.Watson  S  Co..  Ltd..  Glasgow. 

Condensed  Water  Purifiers. 

Lassen  iS;  Hjort,  52,  yuecu  Victoria  Street,  London,  E.C. 

Consulting  Engineers. 

Gibbs.  John,  &  Son,  80.  Juke  Street,  Liverpool. 

G.  H.  Hughes.  A.M.I.M.E.,  .57.  Queen  Victoria  Street.  London,  E.C. 

Continental  Railway  Arrangements. 

South  Eastern  &  Chatham  Railway  Co. 

Conveying  and  Elevating  Machinery. 

Adolf  Bleichert  &  Co..  Lcipzig-Gohlis.  Germany. 
Brown  Hoisting  Machinery  Co..  39,  Victoria  Street,  London,  S.W. 
Fraser  &  Chalmers,  Ltd.,  3.  London  Wall  Buildings.  London,  E.C. 
Graham,  Morton  &  Co.,  Ltd.  Leeds. 

Temncrley  Transporter  Co.,  72,  Bishopsgate  Street  Within.  London, 
E.C, 

Coverings  (Boiler). 

Magnesia  Coverings,  Ltd.,  Washington  Station,  co,  Durham. 

Cranes,  Travellers,  Winches,  etc. 

Joseph  Booth  &  Bros.  Ltd,  Rodlev.  Leeds. 
Thomas  Broadbent  &  Sons,  Ltd..  Huddersfield. 
Niles-Bement  Pond  Co.,  25-25,  Victoria  Street,  London,  S,W. 


Cranks. 

Clarke's  Crank  &  Forge  Co..  Ltd.,  Lincoln,  England. 

Cutters  (Milling). 

E.  G,  \Vi  ii;lcy  .S;  Co,,  Ltd,,  Foundry  Lane  Works,  Soho,  Birmingham 

Destructors. 

Hersfall  Destructor  Co.,  Ltd.,  Arniley,  Leeds. 

Dredges  and  Excavators. 

Dclaugc  &  Cie.  Mcc,  Hobokcn,  near  .\ntwcrp. 
Rose.  Downs  &  Thompson.  Ltd.,  Old  Foundry.  Hull, 

Economizers. 

E,  Green  d  Son,  Ltd,,  Manchester, 

Ejectors  (Pneumatic). 

Hughes  &  Lancaster,  47,  Victoria  Street,  Loudon,  S.W, 

Electrical  Apparatus. 

AUgemeine  Elektricitiits  Gesellschaft,  Berlin,  Germany. 

Broadbent,  T,  W..  Vicloiia  Electrical  Works,  Huddersfield. 

Bruce  Peebles  ^:  Co.,  Ltd,,  Edinburgh, 

Brush  Electrical  Engineering  Co.,  Ltd.,  Victoria  Works  Belvedere 

Road,  London,  S.E. 
Crompton  &  Co.,  Ltd.,  Arc  Works,  Chelmsford. 
Crypto   Electrical  Co..    3,   Tyer's   Gateway,    Bermondsey    Street, 

London,  S.E. 
Gent  &Co,.  Ltd.,  Faraday  Works,  Leicester. 
Oreenwood  &  Batley,  Ltd,,  Albion  Works,  Leeds. 
India  Rubber,  Gutta  Percha,  and  Telegraph  Works  Co.,  Ltd., The 

Silvertown.  London,  E. 
Malher  &  Piatt,  Ltd..  Salford  Iron  Works.  Manchester. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 
Rlix  and  Genest,  Berlin.  W.,  Germany. 
Nalder  Bros.  &  Thompson.  34.  Queen  Street,  London,  E.C. 
Newton  Brothers,  Full  Street,  Derby. 
Phoenix  Dynamo  Manufacturing  Co,,  Bradford,  Yorks. 
Premier  Electrolyte  Co,,  26,  Spital  Square,  London,  E. 
Simplex  Steel  Conduit  Co.,  Ltd.,  20,  Bucklersbury,  London.  E.C. 
Sturtevant    Engineermg     Co.,    Ltd.,    147.    Queen     Victoria    Street. 

London,  E.C. 
Turner,  Atherton  &  Co.,  Ltd,,  Denton,  Manchester, 
B.  Weaver  &  Co,,  22,  Rosoman  Street,  Clerkenwell,  London,  E,C, 

Engineers'  Supplies. 

Ahlers,  ,\d.,  Whitley  Ba\,  ne:tr  Xewcastle-on-Tyne. 

Engines  (Electric  Lighting). 

J.  &  H.  McLaren,  Midland  Engine  Works  Leeds. 

Engines  (Locomotive). 

Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  U.S.A. 
Hunslet  Engine  Co.,  Ltd.,  Leeds,  England. 
Hudswell.  Clarke  &  Co,,  Ltd,.  Leeds,  England. 

Engines  (Stationary). 

Allis-Chalmers  Co..  533.  Salisbury  House,  Finsbury  Circus,  London 

E.C. 
Fraser  &  Chalmers.  Ltd.,  3.  London  Wall  Buildings,  London,  E.C. 
Momentum   Engine,   19,  19a.  Imperial  Buildings.  Ludgate  Circus 

London,  E  C. 
Soest,  L,,  &  Co..  Ltd.,  1 14-116.  Victoria  Street,  London,  S.W. 

Engines  (Traction). 
Jno.  Fowler  &  Co,  (Leeds),  Ltd,,  Steam  Plough  Works.  Leeds, 
Garrett  &  Sons,  Ltd,.  Richard,  Leiston.  R.S.O.,  Suffolk. 

Engravers. 

Jno.  Swain  &  Son,  Ltd,,  58,  Farringdon  Street,  London,  E.C. 

Exhaust  Steam  Oil  Separators. 

Lassen  cS;  Hjort,  52,  Queen  Victoria  Street,  London,  E.C, 

Fans,  Blowers. 

Capcl  Fan  Co.,  13,  Moseley  Street,  Newcastle-on-Tyne. 

Davidson    &    Co.,   Ltd.,    "Sirocco"    Engineering    Works.   Belfast. 

Ireland, 
Gibbs.  John  &  Son.  80,  Juke  Street.  Liverpool. 
James  Keith  fit  Blackman  Co.,  Ltd,,  27,  Farringdon  Avenue,  London. 

E.C. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 

Fire  Bricks. 

J.  H.  Sankey  &  Son,  Ltd.,  Essex  Wharf,  Canning  Town,  London,  E- 
E,  J.  &  J.  Pearson,  Ltd.,  Stourbridge. 
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Miscellaneous 


Electric  &  Hauling 


M.  B.  WILD  &  CO 


Main  and 

Tail. 
Main   Rope, 
Endless 

Rope, 
and 
Portable, 

Hoisting, 
and  Hauling 
Gears. 
35  and  36,  Clarence  Chambers, 
y  Corporation    Street. 

BIRMINGHAM. 


Telegrams.-        1. 

I  "Ebone§to§  London' 

_    B.Weaver&C" 

Parenrees*  Manufacrarera  of 

TbeEBONEST0S"iNSULATOR 

Reg^N?  23226. 
-.      Suitable  For  Bushings  Mpp/es.Su/ifch 
ri>    Hnnd/tst,  oner  small  lnsu/&fing  Fittings. 

i    22.Rosom2in&r,        ifci 
Clcrkeniuell.  LONDON,E.c.En^. 


TMH    YOST  TVPKWRITERICo.,   Ltd. 
S".  Molborn  Viaduct,  London,  B.C. 


FOR  THE  BEST  BOUKS  BEARING  ON  THE  INDUSTRIES  DEALT  WITH  IN  "PAGE'S 
WEEKLY,"  viz.,  ENGINEERING,  ELECTRICAL,  IRON  AND  STEEL,  MINING  AND 
SHIPBUILDING,  ASK  FOR  CATALOGUE,  CHARLES  GRIFFIN  &  CO.,  LTD.,  12,  EXETER 
STREET,  STRAND,  LONDON,  AND  SEE  SPECIAL  ADVERTISEMENT  ALTERNATE  WEEKS 


TRA NSPOR TERS. 

Sec  our  Advertisement  appearing  January  20th. 


TEMPERLEY    TRANSPORTER    CO., 

72.    Biahopsgate    Street    Within,     LONDON,     E.C. 


ED.  BRAND, 


.I/Ac  //.I.V/C.l/,    EXaXEKK 

35,  SHAKESPEARE    STREET. 

MANCHESTER 


Pciipi.  int    ;' :  I.  .uci,.M  \v..::. 


Ttltur .Tills  ;  "Tr.iiisuir.".  ' 


J.B.Treasure&C- 

Excelsior  Fire-Polished 

GAUGE    GLASSES, 

LUBRICATORS, 
IXDIA  RUBBER     WASHERS, 

Vauxhall  Road,  Liverpool. 


Modern   Wire=Worhing    Machinery, 

such  .IS  lor  Koliin^;.  Dr.TwinK,  Weaving.  Netlint^.  1-orniinfi. 
Automatic  Straightening  and  Cutting,  Cabling,  Testing,  St'c. 

Inquiries    Solicited.  Ttlci*  Address :  ■•  Kiiii-rcs  M.-uuhestcr." 


^V.S      P^^ 


A    PURE 

Metallic  PACKif^c 


lOB  THH 

HIGHEST  SUPERHEATED 

STEAM  and 

HIGH. PRESSURE   ENGINES, 

Marine    &    Stationary. 

Lasts  Jor  years  and 

iiud  in  lite  utme  way 

as  ordinary  So/t. 

Write  for    .   . 

MliiilriteJ  Boolclft. 

'""BENNETT  VON  DERHEYDE 

8    Brown  St.,  MANCtlESTER. 


PAGE'S    WEKKLY, 


January  13,  1905. 


Buyers'    Directory — [Continued). 

Firewood  Machinery. 

M.  tilover  Jt  Co..  P.Uciltees  .ind  Saw  Mill  Engi  neers.  Leeds. 

Fountain  Pens. 

Mabic.  Todd  &  B.ird.  oj,  Cheapside,  London,  E.C 

Forging  (Drop)  Plants. 

Brett's  P.itcnt  Lifter  Co..  Ltd.  Coventry 

Forgings  (Drop). 
I.  H.  \Villir\ms  &  Co.,  Brooklyn.  New  Yorit,  U.S  A 

Furnaces. 
Deighton's  Patent  Flue  !t  Tube  Company,  Vulcan  Works.  Pepper 

Hoad.  Leeds. 
Leeds  Forge  Co..  Ltd..  Leeds. 
W.  F.  Mason.  Ltd.,  Engineers.  ^L^ncheste^. 

Gas  Producers. 

Graham.  Morton  iSc  Co.,  Ltd..  Leeds. 

W.  F.  Mason,  Ltd.,  Engineers,  Manchester. 

Power-Gas  Corporation,  Ltd.,  3g,  Victoria  Street,  London,  S.W. 

Gauges. 

l<lm,i;er,  Richard  &  Co.,  Wi,   Fenclmrch  Street,  London,    E.C. 

Gearing. 

.\hlers,  Ad..  Whitley  Bay.  near  Xewcastle-on-Tyne. 
Hamilton  &  Co..  J.  B.,  145,  Cannon  Street.  E.C; 
\\"M.  ^L  B.,  &  Co.,  Corporation  Street,  Birmingham. 

Gold  Dredging  Plant. 

Fraser  &  Chalmers.  Ltd.,  3.  London  Wall  Fuildings.  London,  E.C. 

Gauge  Glasses. 

1.  B.  Treasure  &  Co..  Vauxhall  Koad.  Liverpool. 

Hammers  (Steaml. 

Davis  &  Primrose.  Leith  Ironworks.  Edinburgh. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Hoisting  Machinery. 

S« Conveying  Machinery. 

Horizontal  Boring  Machines. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax. 

Greenwood  &  Hatley,  Albion  Works,  Leeds. 

Niles-Bement  Pond  Co.,  23-25.  Victoria  Street,  London.  S.W. 

Hydraulic  Leather. 

.Ahlers.  .-\d..  W'hitley  Bay,  near  Xewcastle-on-Tyne. 

Icemaking  ana  Refrigerating  Machinery. 

H.  J.  West  &  Co..  iij  lis,  Soulliwark  Dridge  Road,  London   S.E. 

Indicators. 

Dobbie  Mclnnes,  Ltd.,  41  &  42,  Clyde  Place.  Glasgow. 
Hannan  &  Buchanan,  75,  Robertson  Street,  Glasgow. 

Iron  and  Steel. 

Askham  Bros.  &  Wilson,  Ltd.,  Sheffield. 

Consett  Iron  Co..  Ltd.,  Consett,  Durham,  and  Newcastle-on-Tyne. 

Fairley  &  Sons.  James,  Old  Mint,  Shadwell  Street,  Birmingham 

Farnley  Iron  Co.,  Ltd.,  Leeds  England. 

Fried.  Krupp.  Grusonwerk,  Magdeburg-Buckau,  Germany. 

Had  field's  Steel  Foundry  Co.,  Ltd.,  Sheffield. 

J.  Frederick  Melting,  14.  Park  Row,  Leeds,  England. 

Parker  Foundry  Co..  Derby. 

Purden,  |ohn  &  Sons.  Lambhill  Forge,  by  Maryliill.  Glasgow. 

Walter  Scott,  Ltd..  Leeds  Steel  Works.  Leeds.  England. 

Gilbert  Thompson  &  Co..  :i6.  Victoria  Street.  London,  S.W 

Woodhouse  &  Rixson.  Sheffield. 

Ironwork  (Constructional). 

F.  A.  Keep.  Ju.xon  &  Co.,  Barn  Street,  Birmingham. 

Ironwork  (Galvanised). 

F.  A.  Keep,  Juxjn  &  Co..  Earn  Street,  Birmingham. 

Jointing  Materials. 

Richard  Klinger  &  Co.,  £6,  Fenchurch  Street.  London,  E.C. 

Lathes. 

Bradbury  &  Co.,  Ltd.,  Wellington  Works.  Oldham. 
I.eckenhy,  Benton.  &  Co.,  Perseverance  Ironworks.  Halifax 
Northern  Engineering  Co.  (1900    Ltd.,  King  Cross,  near  Halifax. 

Laundry  Machinery. 

W.    Summerscales    &    Sons,    Ltd.,    Engineers     Pheenix    Fourdtv, 
Keighley.  England. 


Lifts. 

W.iygood  &  Co..  Ltd.,  Falm.nith  Road.  London, S.E, 

Lubricants. 

Blinnatm  &  Stern,  Ltd..  Plough  Bridge,  Deptford,  London.  S.E. 
Reliance  Lubricating  Oil  Co.,  The,  19  &  30.  Water  Lane,  Great  Tower 

Street.  London.  E.C. 
Matthew  Wells  &  Co.,  Hardman  Street  Oil  Worlts,  Manchester. 

Machine  Tools. 

George  Addy  &  Co..  Waverley  Works,  Sheffield. 

Batcnians  Machine  Tool  Co.,  Hunslet.  Leeds. 

Hy.  Kerry  &  Co.,  Ltd.,  Leeds. 

Bertrams,  Ltd.,  St.  Katherine's  Works.  Scienncs,  Edinburgh. 

Br.idbury  &  Co..  Ltd.,  Wellington  Works,  Oldham. 

Breucr,  Schumacher    &    Co.,  Ltd.,    Kalk,  near    Colognc-on-Rhine 

(Germany). 
Britannia  Engineering  Co.,  Ltd.,  Colchester,  England. 
C,  W.  Burton  GnfKlhs  and  Co.,  I,  2.  &  3,  l.udgatc  Square,  Ludgate 

Hill,  London,  E.C. 
Chas.  Churchill  &  Co.,  Ltd  ,  9-1.S,  Leonard  Street,  London,  E.C. 
Cunliffe  &  Croom,  Ltd..  Broughton  Ironworks,  Manchester. 
Greenwood  &  Batley,  Ltd.,  Leeds. 

!ones&  Lamson  Macliine  C0..97,  yueen  Victoria  Street,  London,  E.C. 
ohn  Lang  &  Sons,  Johnstone,  near  Glasgow, 
-uke  &  Spencer,  Ltd..  Broadheath,  Manchester. 

Ins.  C.  Nicholson  Tool  Co.,  City  Rd.  Tool  Wks.,  Newcastle-on-Tyne. 
Niles-Bement-Pond  Co.,  23-25,  Victoria  Street.  London,  S.W. 
Noble  &  Lund   Ltd..  Felling-on-Tyne. 

Northern  Engineering  Co.,  1900,  Ltd.,  King  Cross,  near  Halifax. 
L  Parkinson  it  Son.  Canal  Ironworks  Shipley,  Yorkshire. 
Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 
C.  Redman  &  Sons.  Halifax. 
Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  England. 
Wm,  Ryder.  Ltd..  Bolton.  Lanes. 
G.  F.  Smith,  Ltd..  South  Parade,  Halifax. 
John  Stirk  &  Sons,  Halif.ax. 
Taylor  and    Challen.    Ltd.,   Derwent    Foundry,   Constitution    Hill, 

Birmlnghani- 
H.  W.  Ward  &  Co..  Lionel  Street.  Birmingham. 
T.  W.  Ward,  Albion  Works.  Sheffield. 

West  Hydraulic  Engineering  Co.,  23,  College  Hill.  London,  E.C. 
Whitman  &   Barnes  Manufacturing  Co.,  149.  Queen  Victoria  Street, 

London,  E.C. 
Charles  Winn  &  Co..  St.  Thomas  Works,  Birmingham. 
Yorkshire  Machine  Tool  and  Engineering  Works,  Liversedge,  Yorks. 

Metals. 

Delta  Metal  Co.,  Ltd..  110,  Cannon  Street,  London,  E.C. 

Magnolia  Anti-Friction  Metal  Co.,  Ltd.,  of  Great  Britain,  49,  Queen 

Victoria  Street.  London.  E.C. 
Phosphor  Bronze  Co.,  Ltd.,  Southwark.  London.  S.E, 

Metals  (Perforated). 

W.  Barns  &  Son.  Chalton  Street,  Euston  Road,  London,  N.W. 

Mining  Machinery. 

Fraser  &  Chalmers.  Ltd..  3,  London  Wall  Buildings,  London,  E.C. 
Humbolt  Engineering  Co.,  Kalk,  near  Cologne,  Germany. 

Office  Appliances. 

Haldcn  ^:  Co.,  J.,  S.  Albert  Square,  Manchester. 
H.111  &  Co.,  B,  J.,  39,  Victoria  Street,  London,  S,W. 
Lyle  Co..  Ltd.,  Harrison  Street,  Gray's  Inn  Road,  London.  W.C. 
Partridge  &  Cooper,  Ltd..  191-192  Fleet  Street,  London,  E.C. 
Rockwell- Wabash  Co.   Ltd.,  69.  Milton  Street,  London,  E.C. 
Shannon,  Ltd,.  Ropemaker  Street.  London.  E.C. 
Titan  Binder  C"..  31   Queen  Victoria  Street,  London,  E.C. 
Trading  and   Manufacturing  Co.,  Ltd.,  Temple  Bar  House,  Fleet 
Street,  London,  EC. 

Oils,  &c. 

Wells.  M..  &  Co.,  Hardman  Street  Oil  Works,  Manchester. 

Packing. 

Beldam  Packing  &  Rubber  Co..  93-04,  Gracechurch  Street.  London, 

E.C. 
Frictionless  Engine  Packing    Co.,    Ltd.,    Hendham  Vale    Works, 

Harpurhey.  Manchester. 
Lancaster  &'Tonge.  Ltd..  Pendleton,  Manchester. 
Redfern  &  Co..  S..  Swan  Lane,  New  Brown  Street,  Manchester. 
Quaker  City  Rubber  Co..  Coronation  House.  Lloyd's  Avenue,  E.C. 
United    Kingdom    Self-Adjusting    Anti-Friction    Metallic    Packing 

Syndicate,  14,  Cook  Street,  Liverpool. 
United  States  Metallic  Packing  Co.,  Ltd.,  Bradford, 
J.  Bennett  von  der  Heyde,  6,  Brown  Street,  Manchester. 

Paint  (Metallic). 

-Metallic  Paint  Co.,  Ltd.,  Cardiff. 

Paper. 

Lepard  &  Smiths,  Ltd.,  29,  King  Street,  Covent  Garden.  London,  W.C. 

Patent  Agents. 

Page  &  Rowlingvon,  28.  New  Bridge  Stree(.  London.  E  C. 
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Aerial  Ropeways 


B 


WIRE  ROPES 


u 


WIRE  ROPES 


L 


WIRE  ROPES 


L 


WIRE  ROPES 


STEEL  WIRE  ROPES 

AND  APPLIANCES. 

FLEXIBLE   STEEL   WIRE   ROPES 


FOR 


I 


WIRE    ROPES 


V 


WIRE    ROPES 


A 


WIRE    ROPES 


N 


WIRE    ROPES 


T 


WIRE    ROPES 


Cranes,  Lifts,  Hoists,  Etc. 

ABSOLUTELY    RELIABLE. 

ONLY    ONE    UNIFORM    QUALITY. 

Blocks,  Pulleys. 
Crab  Winches.  Tackle.   Etc. 

MINING  &  HAULING 
PLANT. 


Illustrated  Pamphle 
may    be    obtained 
nn  Application. 


s 


Ropeways  con- 
structed on  all 
systems  to 
convey  from  50  to 
2.000  tons  per 
da> .  Suitable  for 
the  transport  of 
materials  of  all 
descriptions. 


Reed.    Offices:  BULLIYHNT        &        C©.,         Ltcl..  WorKs: 

72,  MARK   LANE.  Tei.Bh.n.  No.  2110  «venu.    LONDON,     ENGLAND.     MILLWALL,  E. 
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Buyers*    Directory— [Cou/inucd). 

Photo  Copying  Frames. 

]    H-Weo  &  Co..  S.  Albert  Squ.ire.  Maochcsler 

B.  J.  HM  S  Co.,  39.  Victoria  Street,  London,  b.W. 

Photographers. 

Booker  &  Sulliv.in,  (>7  anil  60.  Chancery  London,  W.C. 
Elliott  &  Kr>',  55,  Baker  Street,  London,  W. 

Photographic  Apparatus. 

Marion  &  Co.,  Ltd.,  22,  23,  Solio  Square,  London,  W. 

Pinch  Bars. 

S;inison  &  Co..  Gai  lorlli,  near  Leeds.  ^  ,       .        _  ,, 

Slone  &  Co.,  ].  B.,  135.  Kinsbury  Pavement,  London,  E.C. 

Pistons. 
Lancaster  &  TonRe,  Ltd..  Pendleton,  Manchester. 

Porcelain. 

Gustav  Hichter,  Charlottenburg,  near  Berlin.  Germany. 

Presses  (Hydraulic). 

Greenwood  S.  Batley,  Albion  Works,  Leeds. 
Niles-Bement-Pond  Co  .  23-25,  Victoria  Street,  London,  S.W  . 

Publishers. 
Crosby  Lockwood  &  Son,  7,  Stationers'  Hall  Court   London   EC. 
Charles  Griffin  &  Co..  Ltd.,  Ejeter  Street,  Strand,  London,  W.C. 
Soon,  E.  and  F.  N"..  125,  Strand,  W.C.        „        ,     ,       . 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 

PuHeys. 

H.  J.  H.  Iving  &  Co.,  Nailsworth,  Glos. 
Pumps  and  Pumping  Machinery. 

Blake  &  Knowlcs   Steam   Pump  Works,  Ltd.,  153,  Queen  Victoria 

Street,  London.  E.C.  .    r,     ,,     j 

Drum  Engineering  Co..  27.  Charles  Street,  Bradford. 
Enke,  Carl.  Schkeuditz-Leipzig,  Germany. 
Fairbanks,  Morse  &  Co.,  126.  Southwark  Street,  London.  S.E. 
Fraser  &  Chalmers.  Ltd..  ?,  London  Wall  Buildings,  London,  t.C. 
1  P.  Hall  \  Sons,  Ltd..  PeterborouSh. 
Hathorn.  Davey  &  Co.,  Ltd.,  Leeds,  England. 
Positive  Rotary  Pumps.  Ltd.,  23,  Northumberland  Avenue,  London, 

W.C.  .      ^ 

Tangyes,  Ltd..  Cornwall  Works,  Birmingham. 


Radial  Drilling  Machines. 


William  Asquith.  Ltd..  Highroad  Well  Works,  Halifax. 
Greenwood  &  Batley,  Albion  Works,  Leeds. 
Nlles-Bement-Pond  Co  .  2325.  Victoria  Street,  London,  S-W. 
Northern  Engineering  Co.  <  1900),  Ltd.,  King  Cross,  near  Halifax. 

Rails. 

Wm.  Firth,  Ltd.,  Leeds. 


Railway  Wagons. 


Nye  A  W..  no.  Cannon  Street.  London,  E.C. 

W.  R.  Renshaw  &  Co.,  Ltd.,  Phoenix  Works.  Stoke-on-Trent. 

Riveted  Work. 

F.  A.  Keep,  Juxon  &  Co.,  Forward  Works,  Barn  Street,  Birmingham. 

J^oof  Glazing. 

MeUowes  &  Co.,  Sheffield. 

Rools. 

D.  Anderson  &  Son.  Ltd..  Lagan  Felt  Works    Belfast. 
Alex.  Findlay  &  Co..  Ltd.,  Motherwell,  N.B. 
Graham,  Morton  &Co..  Ltd.,  Leeds. 
Head,  Wrightson  &  Co.,  Ltd.,  Thornaby-on-Tees. 

Ropeways  (Aerial). 
Bullivant  &  Co..  Ltd.,  72.  .Mark  Lane,  London,  E.C. 

Scientific  Instruments. 

Cambridge  Scientihc  Instrument  Co,,  Ltd.  Cambridge. 


Stampings. 

Thos.  Smiths  stamping  Works,  Ltd.,  Coventry. 
Thomas  Smith  &  Sons  of  Saltley.  Ltd.,  Birniinghani 

Stamps  (Rubber). 

Kubber  Stamp  Co.,  I  &  2,  Holborn  Buildings,  Broad  Street  Corner, 
hirmtngham. 

Stamps  (Metal). 

Edward  Prj'or  &  Son,  68,  West  Street,  Sheffield. 
Steam  Traps. 

British  Steam  Specialties,  Ltd..  Fleet  Street,  Leicestci. 
Lancaster  &  Tunge,  Ltd.,  Pendleton.  Manchester. 

Steam  Wagons. 

Thornycroft  &  Co.,  Ltd.,  I,  I..  Chiswick,  London,  W 

Yorkshire  Palent  Steam  Wagon  Co.,  Pepper  Road,  Hunslet,  Leeds. 

Steel  Tools. 

Saml,  Buckley,  St.  Paul's  Square.  Birmingham. 

Pratt  &  Whitney  Co.,  23-2S,  Victoria  Street,  London,  S.W  . 

Stokers. 

Ed.  Bennis  &  Co.,  Ltd.,  Bolton,  Lanes. 

Meldrum  Brothers.  Ltd.,  Atlantic  Works,  Manchester. 

Stone  Breakers. 

S.  Pegg  &  Sou,  Alexander  Street,  Leicester. 

Superheaters. 

A.  Bolton  &  Co.,  40,  Deansgate,  Manchester. 

Time  Recorders. 

Howard   Bros.,  10,    St.    George's   Crescent,    Liverpool,   and    looc, 

tiueen  Victoria  Street,  London,  E.C. 
Interliational    Time    Recording    Co.,    171,    Queen    Victoria    Street. 

London.  E.C. 

Tubes. 

Premier  Boiler  Tubes,  Ltd.,  28,  Victoria  Street,  London,  S.W. 
Thomas  Piggott  &  Co.,  Ltd.,  Spring  Hill,  Birmingham. 
Tubes,  Ltd.,  Birmingham. 

Turbines. 

U.  Gilkes  &  Co.,  Ltd..  Kendal. 

Greenwood  &  Batley,  Albion  Works^  Leeds. 

S.  Howes,  64,  Mark  Lane,  London,  E.C. 

Typewriters. 

Elliott-Fisher  Co.,  85,  Gractchurch  Street,  London,  E.C. 
Empire  Typewriter  Co., 77,  Queen  Victoria  Street,  London,  E.C. 
Yost  Typewriter  Co..  50,  Holborn  Viaduct,  London,  E.C. 

Valves. 

Alley  &  MacLellan,  Ltd..  Glasgow. 

Holmes  &  Co..  W.  C.,  Huddersfield. 

Scotch  and  Irish  Oxygen  Co.,  Ltd..  RosehiU  Works, Glasgow. 

Shaw,  Joseph.  Albert  Works,  Huddersfield. 

Ventilating  Appliances. 

Matthews  &  Y'atcs,  Ltd.,  Swinton,  Manchester. 

Wagons — Steam. 

Thornycroft  &  Co.,  J.  1.,  Ltd.,  Chiswick,  London,  W. 

Water  Softeners. 

Lassen  N:  Hjurt.  52.  Queen  Victoria  Street  London,  E.C. 

Weighing  Apparatus. 

W.  T.  Avery  &  Co..  Suho  Foundry.  Birmingham.  England. 
Samuel  Denison  &  Son,  Hunslet  Moor,  near  Leeds. 
Graham,  Morton  &  Co.,  Ltd..  Leeds. 

Wells  Light. 

A  C.  Wells  &  Co.,  loo,v   Midland  Road,  St.  Pancras,  London,  N.W. 

Wind  and  Water  Supply  Machinery 

Eric  S.  A.  Smith.  Bridlington. 

Wire  Working  Machinery. 

td.  Brand,  35,  Shakespeare  Street,  JIancheste  . 

"  Woodite." 

"  Woodite"  Company,  Milcham,  Stu-rey. 
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^UlEILTlf        Machine   Tools 


JOHN    STIRK   <5   SONS, 

MACHINE   TOOL    MAKERS. 
(Established  1866.)  HALlr  /VA., 


Locomotive  Frame-plate  Slotting  Machine  (85  tons). 


6i  in.    TOOL-ROOM  LATHE. 


^■- 


J.  PARKINSON  &  SON, 

Shipley,    ■■» 
-     England. 

Cables:       TEMPLES,    SHIPLEY.' 


60  ft.  per  niin.  CUT  &  135  ft.  per  iiiin,  RETURN 

Are  the  SPEEDS  of  the  60  by  60  in.  by  12  ft. 

HIGH-SPEED  BRTEIVIAN  PUflHER. 

Tins  macliinc  is  mnoving  mctnl  M  Ihc  :ihnorm:,l  r.nlc  "'  ""^y 
4  cubic  ft.  per  hour,  vulh  THREE  TOOLS  C  .n.  feed,  i  in.  cut,  IJ  It. 
'iJiATe' planed  per  hour  Aith  THREE  TOOLS,  75  sq.  ft. 

OTHER    MACHINES    IN    PKOORBSS:- 
24  by  24  in.,  36  by  36  in.,  42  by  42  in.    Speeds  in  proportion. 

SOLE  MAhEK'^  :— 

BATEMAN'S    MACHINE    TOOL  CO.,   LTD., 

Hunslet.    LEEDS. 

BERTRAMS   LIMITED 

St.  Katherit\e'6 

Works. 
Sciennes, 
EDINBURCH. 


licam  l:iiJ  A.  ^:     I 

MACHINE  TOOLS 


London  Office  i 
MOORGATE 
STREET 
CHAMBERS, 
E.C. 


^  .ind  Strainhtcninjz  Machine. 

For  Engineers.  Shipbuilders, 

Boiler  Makers,  etc.,  etc. 
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Machine  Tools 


Northern   Engineering 
Co.  (1900)p  Ltd.  ^ 


KING     CROSS,     near 

HALIFAX. 


PLANING 
MACHINE, 
from  2  feet 
up  to  8  feet 
square. 


Telegrams:     "  MILLING,    SHEFFIELD."         for  the   CcltCSt  aild  mOSt  Up-tO-DfltC 
National  Telephone  No.  :  985. 


HEAVY = ' 
MACHINE 
TOOLS   =  = 


VVRITK  . 


PLATE    BE.NDING    MACHINt. 


Also  Special  Lifting  JacK  for  Electric 
Tramcars. 

GEORGE  ADDY  6  Co., 

WAVERLEY  WORKS,  SHEFFIELD. 


Ulritc  for  Prices  an  d  Particulars 

.  .   OK  OUR  .  . 

NEW  "STANDARD" 
MACHINES. 

Tliey  wiV- 
interest 


\Vork:\ian';hji', 
AND  Design. 


PHCENIX  DYNAMO 

^'^^^^        MFC.  CO.,  Ltd., 
^V^  ^^''^  Embury  Ulorks,    BRADFORD. 

''^^      LOXDOX  Ofkice  ;  17,  Victoria  St.,  Wustniiiistcr.  S.W 
*  Addnsi  :  ■■  Phedyna.  London."'         Teltpfti^nt :  1061  \'ictt)ii.i 


THE 


Jos.  C.  NrcHOLsoN  Tool  Co. 

Machine  Tool   MaKers.  NEWCASTLE  ON-TYNE. 

LATHES 


Write  for    "Green"    Pocket   Catalogue. 


JASIARY    13,    11)05. 
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WllKILT'lf       Machine  Tools 


LAUNDRY  MACHINERY 

.    .    AND    .    . 

Cooking  Apparatus. 


CATALOGUE    ON    APPLICATION. 
EXPERT     ADVICE     GIVEN. 


W.  Summerscales  &  Sons,  Ltd., 

Phoenix  Foundry,    KEIQHLEY,   England. 


GREENWOOD  &BATLEY.L- 


Machine  Tools. 

Dynamos  &  Motors. 

De  Laval's  Patent 
Steam  Tarbines. 


Til.  Addnss 


Cunliffe 
&  Croam, 

Ltd., 

Broughton  Lane, 

MANCHESTER. 


Wrilc  for  XEU'. 


of  Uools 

FOR 

Brass  . 
Finishers. 


Brass   Finishers'  Milling  Machine. 


THE     LATEST     DEVELOPMENT     IN     HIGH=SPEED 

TURRET     LA THES 

BRADBURY'S 

RELIANCE, 

It    has    decided    advantages    over   any    other   Machine    on    the    market. 


Prices,  Full   Details,    and   Estimated   Output   per  Day  from 

BRADBURY  &  CO.,  Ltd., 


Wellington 
Works, 


OLDHAM. 
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pAOll^J'^fflfllMTlf        Machine  Tools 


"£^?„"il..  PATENT  FRICTION   CLUTCH  '"cVu"pung. 

Patentees  and  Sole  Makers  : 

DAVID  BRIDGE  &  CO., 

Castleton    Iron    Works, 

ROCHDALE,  LANCS. 


ff  BRIDGE  S 

WE      MAKE 

CLUTCHES, 

SHAFTING, 
GEARING    and 

HAULING 
INSTALLATIONS 
A    SPECIALTY. 

Sixty  Page  WorK— Free. 

DON'T     MISS    THIS. 


London  Office : 

35,  Queen  Victoria  Street, 
E.C. 


Gve.  DETOMBAY,  Mce.  DEIANGE  &  Cie. 

Engineering  Works,  HOBOKEN,  near  ANTWERP. 

Specialities  :  APPLIANCES  FOR  PUBLIC  WORKS  :— 
Dredgers.  —  Elevators.  —  Excavators.  —  Tugs.  —  Centrifugal 
Pumps.— Sand  Pumps. — Ballast  Barges.— Lighters.— Yachts.— 
Hand,  Steam  and  Hydraulic  Cranes. — Drawbridges. — Pontoons. 
— Derricks.— Hand  and  Steam  Winches. — Steam  Engines. — 
Traction  Engines. — Plant  for  Blast  Furnaces. — Steel  Works, 
Ro'ling  Mills. — Gasholders. — Steam  Hammers. — Shearing  and 
Plate-edge  Planing  Machinery,  &c. 


Boltons'  Downtake 
Superheater 


WITH  DOUBLE 
CIRCULATION. 


IMPROVED  BOX  AND  "FIELD"  TUBES.    (Patented.) 


Simple  and  Reliable. 
Saves  10  to  15  «;;, 
Is  made  of  Steel 

throughout. 

A  large  number 

working  in  — 
Textile  Mills, 
Paper  Works, 
Collieries, 

Electricity  Stations, 
Flour  Mills,  etc. 

Suitable  for  any 

Working  Pressure 
up  to  200  lbs.  per 
square  inch. 

Approved  of  by  Lead- 
ing Engineers  and 
Insurance  Co.'s. 


REPEAT  ORDERS 

BBINQ    a  I  YEN. 


Readily  Applied. 


Inexpensive. 


•^BISPSP^  fr?.*^H(^^'3i,r!S.: 


Patentees  and  Sole  Makers  :— 

A.   BOLTON    Sc   CO., 

Ensinctrs  and  Superheating  Specialists, 
49,  Deansgate,  MANCHESTER. 


HIGH-CLASS 

New    M ach in e    Tools 

IN    STOCK     FOR    IMMEDIATE    DELIVERY, 

THos  W.  WARD7  LIMITED, 


Send  for  Catalogue 
(post  fret-). 


ALBfON    WORKS. 

SH:  HIIF'IFIEIL.ID- 


HARTNESS 

AUTOMATIC  OPENiNG  DIE 

The  most  satisfactory  means  yet  devised 
for    the   production   of    screw   threads. 

JONES  &  LAMSON  MACHINE  CO., 

JUBILEE    BUILDINQS, 
97,   Queen  Victoria  Street,  LONDON. 
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Gearing  for  all  Purposes. 


^  BLANKS^ 


Telegrams  : 

"Ahlers,  Whitley  Bay." 


Telephones  : 

No.  6  Post  Office, 
No.  052  National. 


Alt  AHLERS 

WHITLEY  BAY 

NEWCASTLE  ON  TYNE 


Metal  Gears  of  all  Sorts, 


JM^^^W«M^^>W>M^^^»^M^^^»«^»^^^»W»»^»^W*>*»^»^^»i^«^»^ 
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GRAHAM,  MORTON  &G 


0. 


LTD 


Head  Office  and  Works, 


le:ei>s. 


Makers  and  Erectors  of  all  CUsses  of 

CONVEYING    PLANTS,    COAL    HANDLING    PLANTS, 
AERIAL   ROPEWAYS.    &c.,    &c. 


DESTRUCTORS  &  CLINKER  MACHINERY. 

HoRSFALL  Destructor  Co..  Ltd., 

Armley,    LEEDS. 

Telegrams  1  "DESTRUCTOR."  Telephooe  1  2006. 

Code's.   A. B.C.  (-sill  Editioni  and  Lieber's. 


CYCLONE  FANS 


FOR 


MATTHEWS  &  YATES.  Ltd.. 
Swinton.   Manchester. 


Induced  Draught, 


CASTINGS  FOR 
ENGINEERS  &  TOOL  MAKERS 

TO  MACHINE  CLEAN  &  BRIGHT 
ALL  OVER. 

PARKER  FOUNDRY  GO.  DERBY 


'r 


s 


'^ 


PHOTO-PRINTS 
IN  TWO  MINUTES 

By  Electric  Light  in 
your  own  office.       ^ 

ea-O     MACHINES      IN      USE. 


full  Particulars  on  appllcmtloa  to  the  Orlglaal 
ta\eniors:~ 

B.  J.  HALL  6  CO., 

DrjwinK  Office  SUtioners, 
39,  Victoria  Street.  LONDON.  S.W.. 


Aad  at  32,   Paradise   Street.  BirmiDgham. 
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THIS  IS  THE  HIDE  THAT 
SCHIEREN  TANS 


in  tMs/tU*  ''IHiir'''TMaety,  ail 

SCHIEREN 
BELTING 

ust  such  sterling- 
ss    this.^i*    used;  wherever  :^power 
■Yiust  be  '..  txapsmiited  -"^^^   --i;^k;u 
ty  and  ecOniimy. 

Do  yoii  use '>ScMereii  Beltkig?: 
i ou  probably  would  do  so'  :*  ""•' 
knew  how  good  it  is. 

Send  for.our  Dixie  Belt  Leathe 

Clias.  A.  ScMeren  &  Go 


45-51,  Ferry  Street, 

NEW  YORK,  U.S.A. 


[ANfARY    13,    1005. 
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Iron  and  Steel 


Gilbert  Thompson  &  Co., 

IRON  &  STEEL  WORK  CONTRACTORS, 
STRUCTURAL    ENGINEERS,   &c.     .    . 


Lonilon  RcprcsentiilivL'  : 

Pnul  J.  Mallmann,  MmA,, 

Civil  Engineer. 

Telegnims  :  "Mallmann,  London." 
Telephone  No.  :  5338  Wfstminstkk. 


London  Okhce  : 


116,  Victoria  Street, 
\A/estrnlnster,   S-W- 


SPECIALITY:    PQETTER'S    GAS    PRODUCING    PLANT. 


IRON  AND  STEEL  WORK  OF    ALL   KLND5 
.     IIS  .  . 
(ilRDERS,  COLUMNS, 
BRIDGES,  ROOFS, 
BUILDINQS,  FENCINO,  &c.,  &c. 


DESIGNS  AND  ESTIAIATES 
ON    APPLICATION. 


PROMPT    DELIVERY    AT 
LOWEST  PRICES. 


HerbertWerumI 

fipoDGATES'v/oilKS 
BiRmiNCHAM. 

TELEGRAPHIC   ADDRESS 

■floodgate"  BIRMINGHAM. 
TELEPHONE     N?  373. 
STOCK     250.000     CROSS 
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A  Few  of  the  Users  of  the  "  Samson  " 
Pinch  Bars  :— 

Cambrian  Railways. 

Cork,  Bandon  &  South  Coast  Railway  Co. 

Donegal  Railway  Co. 

Great  ^o^thern  Railway  Co. 

Great  Southern  and  Western  Railway  Co. 

London  and  North  Western  Railway  Co 

Midland  Railway  Co. 

Midland  Railway  Co.,  N.C.  Committee. 

Bolckow  Vaughan  &  Co.'s  Collieries. 
Grassmoor  Collieries. 

Garforth  Collieries. 

Henry  Briggs.  Son  &  Co..  Ltd. 

Hoyland  Silkstone  Collieries. 

Houghton  Main  Collieries. 

J.  &  G.  Wells'  Eekington  Collieries 

Micklefleld  Coal  and  Lime  Co 

Mitchell  Main  Collieries. 

Shireoaks  Collieries. 

Sheepbridge  Co .  Iron  and  Steel  Works 

Staveley  Iron  and  Coal  Co. 


The    "  Samson  " 


Pinch   Bar 


Is  used  as  a  great 
labour=saving  tool  where 
wagons  or  locomotives 
require  moving  short 
distances. 

OUR   OFFER.— 

SPECIMEN  BAR  SENT  ON 
SEVEN  DAYS'  FREE  TRIAL, 
CARRIAGE   PAID   BOTH   WAYS. 


SAMSON  6  CO., 

Garforth,  near  LEEDS. 


JASIARY    i;,.    I1JO5. 
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'^UlEILTUf      Pinch   Bars,    &c. 


■ii 


TUF'i^  „  (STONES     P^) 

™^EaSY  CAR  FUSHER 


LABOUR  SAVED 


ACCIDENTS 

MINIMISED 

"HORN  PARTS  CAN 
-  ^  BE  RENEWED 


JW%    OTAMFlLf^O     CONTRACTORS    TO     H.M. 
.D.W  I   UNLmW=  QOVERNMENT,  RAILmYS.trc. 

135F1NSBURY  Pavement   London,  f.c. 


More  durable  than  iron.  Cheapest  forall  spans  up  to  100  Feel. 


D.   ANDERSON    6   SON,   Ltd.. 

LAGAN     FELT    WORKS. 


BELFAST. 
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Aerial  Ropeways 


ADOLF  BLEICHERT  &  C 


o..  LEIPZIG-GOHLIS, 


GERMANY 


OLDEST 
■cs)<^'    FACT 


More  than  1,600 
Plants  were  con- 
structed by  us, 
some  of  a  length 
of  34  kilometres. 

30  Years' 
Experience. 

Gold  Medals. 
Highest  Award 


Best  and  .  . 
cheapest  medium 
of  transportation 
for  all  kinds  of 
material  for  any 
distance  and  .  • 
within    factories. 


All  topographical 
difficulties  over- 
come by  our  . 
Patent  Jaw- Grip 
Coupling  .  . 
Apparatus.     .     . 

"Automat." 


We  have  built 
plants  with  .  . 
gradients  of  1 : 1, 
and  spans  of  over 
1,000  metres. 

First-class  .  . 
references  from 
first-rate  houses. 


Wire-Ropeway  executed  for  Sucreries  Centrales  de  Wanze  Soc.  Anomyme.Wanze  (Belg.). 


Special   Department  for  the  Construction  o( 


Hoisting  &  Conveying  Machines,  Cranes. 
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PORTABLE   LIGHT   FROM   OIL 

UP   TO    4^000    CANDLE    POWER. 

Adopted   by   2B   Governmenis    and  all   LeadlnQ 
Firmi.      Over  17,000  sold.     Over   1,600   sup- 
plied lo  Britlih  and  Foreign  Railways. 

KACII    I.\M1'    GrAK'AMKKI). 

H<>i  .■;.'iii.ii  Fi  me  Unaiicctcd  by  Wcatlicr. 

I'RICK 
COMPLETE. 

No.  0,-500  C.indlcs,  Mnall  h.ind  palter  11. 

for  petruleuin         £7      7 

No.  1. — 1.500  Candles,  hand  pattern,  with 

No.  z  si/c  burner  for  Tar  Oil    ...    £10      0 

N-\  2.— 1.500  or  j.ooo  Candles,  useful  and 

portable  pattern £15   10 

No.  3.— 2.5'>o  or  3.500  Candles.  Man- 
chester Ship  Canal  pattern       ...    £16    10 

No.  4.— 3-500  or  4000  Candles.    A  most 

powerful  lamp      ...    £I7    15 

Thcic  Lamps  are  arranged  lo  bum  Kerosene  or  Petroleum  when  sent  to 
Foreign  Countries  ;  but  in  Great  Britain  our  Spct-ial  Wells  OH  is  supplied, 
which  is  half  the  price,  and  gives  30  per  cent,  more  light.  Special  prices  lor  our 
oil  may  be  had  on  application  to  our  Acenl-^  or  direct  to  us. 


For  Electrical  Engi- 
neers, Contractors, 
Builders.  Docks, 
Railways,  &c. 

Thi6  Lamp  will  not  blow  out  in  a 
high  wind,  produces  a  clear  white 
light  of  about  200  candle  power, 
from  ordinarv  pnraliin  or  petroleum. 
The  tank  holds  i^  gallons  of  lil, 
burning  six  hours. 


WHLLS'  "  LIGHTNING  PAINTER."' 

I  \V\I  l.UOKK    AMI    WKLLS'    PaTKNTs.) 

Great   Saving:   in   Time,    Paint,  and   Labour. 

PAINTING  SPEED-3  square  yards  a  minute. 
1  he  paint  is  sprayed  evenly  and  continuously  through  a 
Hcxibic  tube  and  nozzle  supplied  with  compressed  air,  either 
from  existinji  air  main  or  from  our  special  Compressors 
No.  1  Painter  (as  .ibove  Illustration)      ...     £25      0      0 

No.  2        ,,  £30     0     0 

No.  3        ,.  £35     0     0 

Single  Air  Compressor      ..    £17   10     0 

Double  Air  Compressor     £27     0     o 

HAND    AIR    COMPRESSORS, 

Paint  Holder  and  Sprayer  Combined. 


Price  £3  each. 


Extra  Burners  3/-  each. 
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Invaluable  for  ELECTRICAL  WORK,  STENCILLING. 
ORNAMENTING,  DECORATING,  &c.. 


Weli.5"  Standard" 
oil  gas  lamp  no  50 


BELLS'  OIL  GAS 
GENERATING  LAMP  No.  40. 

Weight,  lo  lb.     Capacity.  7  pmts. 
Burning  about  7  hours. 


or  .my  clas- 


01   paintini;  where  the  work   is  not  very  hcivy 
or  continuous. 


Made  in    Sheet    Steel,   with  top    and 

bottom  of  our  "Unbreakable"  Metal. 

for  Lightness  and  Strength,  with  large 

Capacity. 


Price,  with  Single  Burner.. 

16/- 

each 

Double      

19/- 

Tripod  Stands         

3/- 

Extra  Burners       

2/- 

A.   C.  WELLS   &  Co., 


o 

0 

0 

0 

0  lOOa,  Midland  Road,  St.  Pancras, 

P  LONDON.    N.W. 

o 


Price,  Complete       £16. 

Hand  Sprayer  and  Hose  supplied  sepai.itrly  £9. 

Suppled  to  12  Governments.    ^        ".l^J,'?*''     ^^^^^ 

principal  R.iihvays.  and  le.td-      ||  ENGINE   AND  AIR 

ing  Firms  in  Great  Britain.        1 1  COMPRESSOR. 

I'ncc  £100. 

N'o.  2  Painter,  exira 

£30. 


i 

i 

0 

0 

t 

c 
c 

i* 
i*. 

i 
0 

10 

0 

« 

i 

,0 

P 
10 
0 
0 
V 

0 

V 

.  * 
* 

0 

0 
0 

0 


CgCCStS'^.S*^^g^^^*3*S^^nr5r:;*;r:'r:r;'nS'^t;ng^g^y:*«SS«CS*..SSt;*^SSt^Cgg^Q.t^ 


PACK'S     WI'.I'-.KIA 


I  AM  AKV    I.;,    |l)05 


n 


'^mili^lLT  iff  Systems  for  Engineers, 


TOUR. 


^ 


w^ 


■j«rf''^'ftttt*'»'***t'i 


-.<f^' 


r 

Aeapoff/ie 
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CAnJ5e  .^ 
re;jfeu:ed 
livit/ione 

PERPETUm. 
LEDGER, 


For    full    deta 


ils    of   the    System    write    on    your    business    heading    to    D.P.L.    Dept.. 


The  Trading  &  Manufacturing  Co.,  Ltd. 

Temple    Bar   House, 

Fleet  Street,  LONDON,  E.G. 


Telegrams : 

■DEVISERS,    LONDON.! 


January  13.  1905. 
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~  India  Rubber,  Gutta  Percha,and  Telegraph 

~  Works  Co.,  Ltd.     ...      Outside  Back  Cover 

—         Jones  .S:  Lamson  Machine  Co.  ...         14 


THORNYCROFT 


m      JOHN    I. 

J^^THORNl 


&  CO  ,    Ltd.. 

HOMEFIELD  DEPOT, 
^  Chiswick.    j 

?*  LONDON.  /<?" 


HIGH-CLASS  LUBRICANTS 


FOR  MACHINERY 
OF    EVERY 
DESCRIPTION. 
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Ventilation,  &c. 


i 


Automatic 
Notching 
Press 


6moKC-eH/lLLEN 


ConsWruRon.      LiP. 
^-Hill. 


Pr€sscsDics''" 

SAEET/ltmi. 

MOLLOWARE, 

Coins.  C^-^  '^^se?? 


Drawing  Press 


The    "SHAW"    Patent  steam 
^    Valves  .  . 


With  Renewable  Seats,  Interchangeable 
Concentric  Valve,  Compound  Packing 
to  Spindle,  Special  Metal,  and  High- 
Class  Worhmanship. 


The  "SHAW   Patent    Parallel  Slide   Valve    is   the 
Acme  of  Simplicity  and   Durability. 

Try    Them  !      sent  on  Approval. 

ffV'-^       Write  tor  particulars  of  these  and  other 
^j-^         specialities   for  HtgJt   Pressure  Steam. 


JOSEPH  SHAW,  A,bf«°??^;Ks.  HUDDERSFIELD. 


Hig:hest  Award,  Grand  Prize,  St.  Louis  Exhibition,  1904. 

"SIROCCO"  FANS, 

For  Induced  Draught  on  Boilers. 
Heating.   Cooling.    Ventilating,   etc. 

DAVIDSON  &  CO.,  LTD.. 

"Sirocco"  Engineering  Works,  Belfast 

.\L^o  Ar- 
ia, Victoria  St.,  Westminster,  LONDON,  S.W. 
37,  Corporation  St.,  MANCHESTER. 
115,  Hopj  St.,  GLASGOW. 


Sole  Continental   Representatives- 
Messrs.     WHITE,    CHILD.    <&     BENEY,     Ltd.. 

62  63.  Queen  St.,  Cheapside.  LONDON,  E.C, 


(jIdBJS    completely 


<» 
<» 
<» 
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ENCLOSED  MOTOR  I 
VENTILATING 

FANS 


Warming,    Ventilating,    and   a% 
Electrical    Engineers,  d*, 

80,    JUKE    STREET,    LIVERPOOL,  f 


IN    ALUMINIUM,    GUN    METAL,    OR 
ELECTRO-PLATED   OAST-IRON. 


The  embodiment  of  ail  that  is  good  in  fan  design. 
Send  for  Catalogue. 


^    SEND  FOR 
^    ILLUSTRATED 
^    CATALOGUE. 

I  JOHN  GIBBS  &  SON, 

J^         ON    ADMIRALTY    AND 
J?  WAR      OFFICE     LISTS. 

"§^  Telegrams:  "Ventilation.  Liverpool.' 

^  Telephone  No.  :  2579  Royal.  Liverpool. 


London,    Glasgow,    Paris,   Durban,    aad  Jobaooesburg. 
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OWEVER  efficient  the  furnace 
may  be,  when  considered 
merely  as  an  apparatus  for 
the  combustion  of  fuel,  the 
[c^^^^^^i  means  of  absorbing  and  trans- 
mitting the  heat  generated  to 
the  water  in  tlie  boiler,  are  at  least  equally 
worthy  of  careful  consideration.  The  ideal 
furnace  is  not  surrounded  by  comparatively 
cold  water-sp.ice  walls,  but  by  heat-rellectiiig 
surfaces  of  lire-brick,  whereby  the  high 
temperature  essential  to  perfect  combustion  is 
attained,  and  I  have  already  advocated  the  use 
of  such  a  furn.ice  or  combustion  chamber  as 
an  adjunct  to  the  boiler. 


witliin  the  chimney,  to  fulfil  this  condition 
would  have  to  be  552  deg.  F.  ;  assuming  24  lb. 
of  air  to  be  drawn  in  and  burnt  with  each 
pound  of  coal,  there  would  be  nearly  25  lb. 
of  gases  to  be  heated  through  490  deg  F. 
Their  specific  heat  (or  the  quantity  of  heat 
required  to  raise  the  temperature  of  one  pound 
of  gases  through  one  degree  F.)  is  -238  of  a 
heat  unit.     So  25  x  490  x  •238,  or  2,915  heat 


To  ensure  tlic  condition  of  working  a  furnace 
through  the  maximum  range,  we  must  not  only 
have  the  highest  initial  temperature,  but  the 
lowest  practicable  final  or  chimney  temperature  ; 
this  being  evidently  determined  by  the  effi- 
ciency of  the  heat-absorbing  surfaces  of  the 
boiler.  Under  ordinary  conditions  it  is  seldom 
that  the  temperature  of  the  gases  at  their  e.xit 
from  the  boiler  can  be  got  much  below  from 
500  to  600  deg  F.  Again,  with  natural  draught, 
the  efficiency  of  the  chimney  is  at  itsma.\imum 
when  the  unit  weigiit  of  the  gases  passing 
through  it  is  one  half  that  of  the  air  at  the 
outside  temperature.  Supposing  this  to  be  at 
62    deg.    v..    the    temperature    of    the    gases 
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units  are,  in  a  sense,  utilised  in  producing  the 
draught  in  the  chimney.  Taking  the  heat  vakie 
of  the  coal  as  14,000  units,  this  amounts  to  nearly 
Ji  per  cent,  ut  the  wluile  value  of  the  fuel. 


This  seems  a  heavy  price  to  p.iy,  but  it  must 
lie  remembered  that  the  temperature  of  the 
water  on  the  other  side  of  the  plates  or  tubes 
forming  the  heating  surfaces  may  be  350  deg. 
or  more,  and  that  at  any  rate  the  products  of 
combustion  could  not,  without  abstracting  heat 
from  the  water,  leave  the  tlues  at  a  lower  tem- 
perature than  this.  In  loco-type  boilers  it  is 
well  known  that  far  more  water  is  evaporated 
by  the  heating  surface  of  the  firebox  in  propor- 
tion to  its  area  than  by  any  other  in  the  boiler. 
The  results  of  experiments  on  the  different 
portions  of  the  heating  surfaces  of  boilers  differ 
so  much  that  it  is  impossible  to  fix  any  very 
definite  figures,  but  we  may  take  it  that  the 
efticiency  ot  the  firebox  in  terms  of  the  total 
heating  surface  is  from  50  to  (th  per  cent,  ot 
the  whole.  One  case  is  recorded  by  Mr. 
Hutton  in  which  70  per  cent,  of  the  whole 
evaporative  duty  was  borne  by  the  firebox  ; 
15  per  cent,  by  the  first  quarter  of  the  tube 
surface  :  7  per  cent,  by  the  second  quarter  ; 
3  per  cent,  by  the  third  ;  and  2  per  cent,  by 
the  last  quarter.  With  an  initial  temperature 
of  2,500  deg.  F.  this  would  result  in  the  escape 
of  the  gases  at  a  little  over  iioo  deg.  At  any 
rate  this  is  sul'ficient  to  show  the  rapidly 
diminishing  value  of  the  heating  surface  ;  each 
successive  equal  portion  transmitting  a  less  and 
less  quantity  of  heat,  so  that  an  enormous 
addition  to  the  tube  surface  would  be  required 
to  materially  reduce  the  temperature  below 
that  actually  utilised  in  producing  natural 
draught  In  Lancashire  boilers  the  case  is 
very  much  the  same,  the  furnace  tubes  per- 
forming nearly  all  the  evaporation,  especially 
when  conical  cross  tubes  are  fitted  in  the  flues. 
These,  it  may  be  noted,  should  be  placed  as 
far  as  possible  from  the  fire,  otherwise  they 
have    the    effect   of    extinguishing   llame    and 


lowering  the  temperature  of  the  furnace  gases 
by  abstracting  heat  before  combustion  is 
completed. 

But  to  return  to  the  escaping  gises.  Although 
practically  incapable  of  imparting  further  heat 
to  water  at  temperatures  corresponding  to  high 
pressure  of  steam,  there  is  a  considerable 
Meld  of  usefulness  open  to  them  before  making 
their  final  ascent  through  the  chimney.  By 
iheir  passage  amongst  the  numerous  tubes  of 
the  well-known  Green's  economiser  their  heat 
is  greedily  absorbed  by  the  cold  feed  water 
passing  through  the  tubes,  with  the  result,  to 
quote  a  recorded  test,  that  while  the  gases 
were  chilled  down  from  618  deg.  F.  to 
365  deg.  the  temperature  of  the  feed-water 
was  raised  thereby  from  88  deg.  to  over  225  deg. 
The  rapidity  of  ascent  of  the  column  of  gases 
within  a  chimney  is  measured  in  inches  of 
water,  and  the  simple  apparatus  necessary  to 
register  this  is  a  useful  addition  to  any  steam 
boiler.  If  the  draught,  when  everything  is  in 
the  best  working  order  is  known,  the  stoker  will 
have  to  keep  his  fire  of  proper  thickness,  evenly 
spread,  and  his  firebar  air-spaces  clear,  or  his 
lack  of  attention  will  be  visible  at  the  draught 
gauge.  It  consists  of  a  glass  tube,  any  diameter, 
bent  into  the  form  of  the  letter  U,  one  end  being 
in  communication,  by  an  iron  pipe,  with  the 
current  of  gases  within  the  smokebox  or  the  flue 
at  the  base  of  the  chimney,  while  the  other  end 
is  open  to  the  atmosphere  ;  a  small  quantity  of 
coloured  water  being  poured  into  the  tube,  the 
difference  of  level  in  the  two  legs  of  the  U  will 
show  the  pull  of  the  chimney,  and  may  be 
directly  me.isured  either  by  the  scale  attached, 
or  by  an  ordinary  rule. 


Water  is  just  820  times  as  heavy  as  air  at 
(>2  deg.  F.,  hence  an  inch  of  water  would 
balance  a  column  of  air  820  in.  in  ln.-i.;ht. 
Against  this,  however,  we  have  to  set  the  weight 
of  the  column  of  heated  gases  within  the 
chimney,  which  at  552  deg.  F.  is  one-half  th  it 
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of  the  external  air,  the  resultant  effect  being, 
under  these  conditions,  that  one  inch  difference 
of  level  in  the  two  legs  of  the  gauge  iudic:!tes  a 
draught  or  pull  tlue  to  a  column  of  the  lighter 
gases,  1,640  in.,  or  say,  137  It.,  in  height.  The 
draught  in  inches  of  water,  therefore,  at  or  near 
the  inside  and  outside  temperatures  mentioned, 
equals  -0073  times  the  height  of  the  cliimney  in 
feet.  If  the  heating  surfaces  are  covered  upon 
the  tire  side  with  soot,  or  upon  the  water  side 
with  scale  (or,  far  worse,  with  a  layer  of  grease) 
the  increased  temperature  of  the  gases  passing 
away  w-ill  cause  a  measurable  difference  in  the 
draught,  and  indicate  the  need  for  examination. 


CORRESPONDENCE. 

Temperley,    near   Manchester. 

Januan,-  5th,  1905. 
To  the  Editor  of  Page's  Weekly. 
Dear  Sir, — As  from  time  to  time  doubts  have 
been  expressed  in  vour  journal  as  to  the  steam  raising 
value  of  towns  refuse,  we  enclose  extract  of  letter 
from  the  eneineer-in-charge  of  the  destructor  plant 
at  Burnley,  where  the  results  are  so  satisfactory  that 
they  have' now  had  built  a  further  installation  to  deal 
with  the  balance  of  the  refuse  of  the  borough.  We 
doubt  if  there  are  manv  coal  fired  boilers  of  the  same 
size  giving  as  much  steam  when  burning  best  Welsh 
coal,  whereas  our  fuel  is  unscreened  towns  refuse. 

Yours  truly, 
Meldrom   Bros.,   Ltd. 
The  extract  referred  to  from  the  Heywood  .\dvertiser, 
October    2ist,     1904.     re     Bvirnley     Destructor,   is    as 
follows  :  — 

Until  the  end  of  August  last  a  weekly  return  ot 
water  evaporated  bv  the  boiler  was  sent  to  the  members 
of  the  Health  and 'Electricity  Committee.  This  water 
was  measured  bv  a  Kennedy  hot  water  meter,  and  for 
several  weeks  w-as  checked  by  an  automatic  recorder 
on  our  6  by  15  Weir  pump.  Just  recently  the  makers 
of  the  meter  "have  certified  it  as  working  correctly. 
The  following  figures  are  taken  from  the  weekly 
returns  for  the  quarter  ended  on  June  25th  : — 
Refuse  weighed  in  Ton?.  Water  evaporated  in  lb. 

,83         818.780 

179         781,480 

207         748,260 

178         679,140 

188         692.460 

212         647,800 

2,1         .  .  .  .  .  .  .  .  .  .     638,100 

190         617,000 

210  655,400 

181  .  .               .  .               •  .               ■  ■               •  ■  626,800 

212  .  .               .  .               .  .               ■  ■               ■  •  614,500 

221  .  .              .  .              .  .               •  .              ■  .  799,200 

266  960.300 

In  each  of  the  above  cases,  except  the  last,  the  water 
evaporated  is  for  six  days  ;  in  the  last  case  it  is  for 
seven   davs. 
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NEW5    ITEHS. 


A  branch  railway,  lour  milts  long,  ilcsigneil  by  Sir 
John  Wolfe  lJarr\-,  has  been  opened  for  mineral  traffic 
between  the  Barrj'  Company  s  line  and  the  Brecon  antl 
Merthyr  line. 

A  Times  naval  correspondent  states  that  con- 
sideralile  alterations  and  additions  are  being  made 
to  the  battleship  King  Edward  VII..  to  (it  her  for  licpiid 
fiiel  as  an  alternative  to  coal. 

Messrs.  Andrew  Brown  and  Co.,  of  110,  Cannon 
Street.  London.  E.C..  have  been  appointed  the  London 
and  District  Agents  for  Messrs.  Penman  and  Co., 
boiler  makers.  Glasgow. 

Professor  C'iisl)ert  Kapp,  whose  brief  biography  recent- 
ly appeared  in  Page's  Weekly,  upon  his  appointment  at 
Birmingham  I'niversity,  has  been  made  an  honorary 
member  of  the  Physical  Society  of  Frankfort. 

The  Pho?nix  Dj-namo  Manufacturing  Company, 
Ltd.,  of  Thornhury  Works,  Bradford,  have  opened 
an  office  at  17.  Victoria-street.  Westminster.  This 
will  be  in  charge  of  Mr.  E.  W.  T.  Ward,  who  has 
recently  joined  their  staff  as  London  representative. 

It  IS  announced  that  the  Lancashire  and  Yorkshire 
Railway  Company  have  purchased  the  tleet  of  the 
Goole  Steam  Shipping  Company,  consisting  of  eighteen 
steamers,  and  will  run  them  to  the  Continent  in  con- 
nection with  their  railway  service  to  the  East  Coast. 

We  hear  that  Mr.  P.  M.  Sankey  has  left  the  firm 
of  Messrs.  Johnson  and  Pliillips,  where  for  the  past 
seven  years  he  has  been  works  manager  of  the  Electric 
-Cable  Works.  We  wish  Mr.  Sankey  every  success  in 
the  future. 

Sir  William  H.  White.  K.C.B.  (Director  of  Xaval 
Construction  and  Assistant  Controller  of  the  Royal 
Navy,  i885-i9</2),  has  commenced  practice  at  8, 
Victoria  Street,  Westminster,  S.W.  By  wire  he  will 
be  addressed,"  Navalhood,  London,"  and  by  telephone, 
1565,  Westminster. 

Mr.  Charles  De  Grave  Sells,  M.Inst.C.E.,  who  went 
to  Italy  some  eighteen  years  ago  under  an  arrangement 
with  the  Italian  Minister  of  .Marine,  is  now  practising 
on  his  own  behalf,  and  is  acting  as  the  representative 
of  English  firms  in  connection  with  marine  engines 
and  machinery,  etc.  His  official  address  is  Comigliafio, 
Ligure,  Italy. 


During  the  last  ten  weeks  great  progress  has  been 
made  with  the  new  LTniversity  buildings  at  Birming 
ham.  One  of  the  large  engineering  blocks  is  now 
roofed  in,  and  shafting  for  driving  the  metal  and  wood- 
working machines  is  being  erected.  For  the  special 
vacation  course  in  metallurgical  work,  conducted  by 
Professor  Turner,  the  nia.xiinum  number  of  students 
has  already  been  enrolled. 

Sir  James  Dewar,  at  a  meeting  of  the  Royal 
Society  of  Edinburgh,  said  he  felt  it  a  very  high  honour 
to  follow  in  the  footsteps  of  the  great  man  who  had 
already  received  the  Gunning  Victoria  Jubilee  prize.  1 1 
was  his  intention  to  hand  over  the  money  value  of 
the  award  to  the  University  of  Edinburgh  so  that 
it  might  go  towards  the  fund  being  raised  for  the 
memorial  of  the  late  Professor  Tait. 

The  Peter  Tunner  Memorial. 

On    June    Sth,    1897,    the    Nestor   of    the   Austrian 
iron    trade,    Peter    von    Tunner,    died   at   Lesben   at 
the   age   of   89   years.     The   work   begun   by  Tunner 
in    1840,   as  lecturer  on   the  metallurgy  of  iron  and 
continued    with    astonishing    energy    for    a    hfetime, 
was    the     foundation    of    scientilic    metallurgy.     He 
was  one  of  the  first  to  appreciate  the  importance  of 
the     Bessemer     process,  and     its     introduction     into 
Austria  was  due  to  his  energy.     As  an  author  he  was 
continually     active.     His     last     monograph     was     an 
account  of  the  iron  industry  of  Styria,   prepared  on 
the  occasion  of  the  visit  of  the  Iron  and  Steel  Institute 
to   .\ustria   in    1884.     Honours   were   showered    upon 
him     by     monarchs,     municipalities      and      scientific 
societies.      In    1878    he   received    the   Bessemer   Gold 
Medal   from   the   Iron  and   Steel   Institute  of   which 
he  had  long  been  a  member.     His  services  to  metal- 
lurgy have  not   been  forgotten   since  his  death,   and 
a  worthy   monument   to   his  memory  has   now   been 
erected   at    Lesben,    the   scene   of   his   long-continued 
activity,    funds    for    the    purjjose    having    been    con- 
tributed by  his  former  pupils  and  by  members  of  the 
.Mining    Society   of     Styria.    of    the    Iron    and    Steel 
Institute,    and    of    other    societies    of    which    he    was 
an   honorary  member.     The  monument   was  recently 
unveiled  with  great  ceremony.     It  is  constructed  of 
granite  with  the  figures  in  bronze.     .\  mining  student 
and   an    iron-smelter   are    repre.sentcil    in    the   act   of 
winding  an  oak  and  laurel  wreath  round  the  base  of 
the  bust.     The  -nil, .tor  was  Mr.  (  arl  Hackstock. 
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Harbour  Works  at  East  London. 

The  writer  of  an  article  on  The  Ports  of  Soutli 
Africa,"  in  the  new  year's  number  of  the  Syren  and 
Shipping,  makes  some  comments  on  the  Port  of  East 
London,  whicli  illustrates  forcibly  the  difTiculties  which 
were  encountered  in  deahng  with   the  river  bar. 

East  London,  he  says,  has  an  admirable  inner 
harbour,  access  to  which,  however,  is  sometimes 
impossible,  on  account  of  the  bar  and  narrow  ingress. 
obstructed,  as  this  has  been,  by  a  ridiculously  extended 
middle  training  wall,  devised  in  days  when  what  were- 
known  as  "  ire.shets  "  used  to  occur  frequently  on  the- 
Buffalo  River  (which  forms  the  inner  harbour),  and 
"  scouring  "  methods  were  the  best  approved  and 
most  in  vogue  for  the  bar  clearance.  Curiously 
enough,  these  freshets  have  almost  entirely  ceased 
to  operate  in  the  Buffalo  channels,  and  the  training 
wall,  which  was  meant  to  co-operate  with  nature-, 
has  latterly  proved  an  artificial  obstruction  to  the 
entrance  of  long  vessels,  unless  at  considerable  risk. 
The  harbour  problem  at  East  London  is  not  so  much 
one,  as  at  Durban,  of  depths  on  the  bar,  or  of  draughts 
of  vessels  crossmg  the  same,  but  of  access  in  the  steering 
ways  and  of  width  of  entrance  or  egress  channels. 

The  engineering  which  narrowed  the  channel  to 
assist  a  natural  scour  was  right,  so  far  as  it  went, 
for  the  day  or  the  conditions  it  had  to  contend 
against  ;  but  it  was  not  prospective  engineering  : 
and  when  the  natural  scour  surceased,  almost,  if 
not  quite  permanently,  the  narrowness  of  the  entrance 
channel  and  the  meagreness  of  steering  and  turning 
way,  consequent  upon  the  existence  of  the  middle 
training  wall,  became  a  fresh  adversity.  In  face  of 
this,  however,  betterment  has  been  gradually 
achieved  ;  and.  although  the  conditions  at  the  Buffalo 
mouth  cannot  hold  a  candle  to  those  at  the  entrance 
to  Durban  harbour,  yet  there  is  ever\'  indication  that 
in  the  future  the  reverse  may  be  the  case.  So  long  as  a 
vessel  does  not  exceed  20  ft.  or  21ft.  draught  and 
450  ft.  length,  she  can  enter  at  most  states  of  the 
;ide  or  sea,  and,  once  inside,  can  lie  in  smooth  river 
waters  alongsi<le  wharves  which  are  fitted  with  the 
latest  and  best  ajipliances  for  landing  and  clearing 
cargo. 

The  article  from  which  the  above  details  and  the 
illustration  on  the  opposite  page  are  taken,  is  only 
one  of  many  features  of  interest  in  this  excellent 
number  which  gives  a  comprehensive  resume  of  the 
progress  made  in  shipping  affairs  during  the  past 
vcar. 


A  Theory  of  Water-finding. 

The  Times  is  ai>parenlly  trying  to  clear  up  the 
mysteries  attendant  upon  water-finding,  and  in  Wednes- 
day's issue  an  interesting  theory  is  advanced  by  Mr. 
Sydney  F.  Walker,  of  Bath.  There  is  so  much  mis- 
apprehension as  to  the  forces  underlying  the  o|5erations  of 
the  professional  water-linder,  and  his  occupation, 
in  spite  of  practical  success,  is  so  often  looked  upon  as 
a  species  of  charlatanry,  that  any  attempt  to  explain 
the  matter  scicntiHcally  is  worthy  of  more  than  passing 
notice.  We  have  no  space  to  quote  from  Mr.  Walker's 
column  at  length,  but  his  ideas  are  given  in  brief  in 
the   following  paragraph. 

The    operator,    he    says,    is    merely   the  instrument 
that  responds  to  the  force  generated  by  the  underground 
spring,  just  as  a  gold-leaf  electroscope  responds  to  the 
force  delivered  by  an  electrostatic  charge.     .\  portion 
of  the  energy  present  in  the  running  water  underground 
is  converted  into  a  form  of  energy  that  has  been  hitherto 
unknown,  and  is  at  present  without  a  name,  but  which 
possesses  some  of  the  properties  of  the  other  physical 
forces  and  responds  to  some  of  their  laws.     The  princi- 
pal property  it  possesses,  so  far  as  is  known  at  present, 
is  that  of  stimulating  the  nerves  controlUng  some  of 
the  muscles  of  the  hands,  and  thereby  causing  certain 
muscular  movements  of  the  lingers,  which  are  rendered 
\isible   usually   by   the   forked   twig   that   has   become 
associated   with   the  operation   of  water-tinding.     The 
forked  twig  is  mereh-  the  indicator,  showing  the  presence 
ol  the  energy  transformed   by  the  runnmg  water,  just 
as  the  diverging  gold  leaves  of  an  electroscope  indicate 
the  presence  of  an  electrostati'c  charge.     The  energy,  m 
the  form  described,  passes  from  the  ground,  up  through 
the   body   of   the   operator,    to   the   nerves   controlling 
the  muscles  of  the  hands,  producing  in  those  muscles 
the  movements  which  cause  the  twig  to  turn. 

Geological  Society  Awards. 

llie  council  ol  thv  ( '.i-ological  Society  of  London 
will  this  vcar  award  the  medals  and  funds  in  their 
gift  as  follows;  The  Wollaston  medal  to  Dr.  J.  J. 
Harris  Teall,  M..\.,  F.R.S.;  the  Murchison  medal  to 
Mr.  Edward  John  Dunn,  of  Melbourne  ;  the  Lyell 
medal  to  Dr.  Hans  Reusch,  Director  of  the  Geological 
Survey  of  Norway  ;  the  Bigsby  medal  to  Professor 
J.  W.  Gregory,  D.Sc,  F.R.S.  :  the  Wollaston  fund 
to  Mr.  H.  H.  .\rnold-Bemrose,  M.A.;  the  Murchison 
fund  to  Mr.  H.  L.  Bowman,  M..\.;  and  the  Lyell 
fund  to  Mr.  K.  \.  Newell  Arber,  M.A.,  and  Mr. 
Walcot  Gibson. 
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IMPROVED    DOUBLE  AXLE    TURNING    LATHE. 


We  fare]  iinlcbtcil  to  Messrs.  Jolin  Hetherington  and 
Sons,  Ltd.,  for  the  accompanying  illustration  showing 
improvements  which  liave  been  recently  made  in 
double-axle  turning  lathes  for  high  speed  cuttinf;. 
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These  lathes  are  specially  ilcsi(;iK'd  lur  tiiniinf;  at 
high  speed  each  end  of  an  axle  at  the  same  lime.  I  lie 
axle  is  revolved  in  dead  centres  and  is  ilrivcn  by  a  hollow 
spindle  headslock  through  a  Clements  driver.  In- 
dependent starting,  stopping  and  reverse,  self-acting 
sliding  motion  is  given  to  each  carriage  by  two  separate 
steel  guide  screws  ami  gun  metal  half  nuts  with 
instantaneous  release  motion.  There  is  a  lixed  ratio  of 
positive  and  continuous  feeds,  giving  32,  i6,  8,  and  4 
cuts  per  inch  traverse  through  cut  gearing.  This  can 
be  changed  by  the  indexed  hand  wheel  in  front  of  the 
lathe  while  the  latter  is  in  motion.  Each  carriage  is  also 
fitted  with  an  adjustable  independent  automatic  stop 
motion  to  the  feed  in  both  directions. 

The  latlie  is  fitted  with  compound  slide  rests,  one 
to  each  saddle,  with  a  revolving  steel  capstan  tool 
holder  suitable  for  two  tools  ;  also  with  .spring  catch 
and  locking  handle.  The  bottom  slide  and  carriage 
form  drain  troughs,  collecting  and  delivering  the 
lubricant  into  trays  beneath  the  bed. 

The  driving  headstock  is  of  massive  design,  the  hollow 
cast-iron  spindle  revolving  in  adjustable  parallel 
bearings,  and  the  cap  and  headstock  forming  an  entire 
cover  to  the  main  driving  wheel  on  the  spindle. 

The  dead  centre  headstocks  are  movable,  the  right- 
hand  one  being  fitted  with  a  shding  spindle  of  hard  steel, 
adjustable  by  screw  and  handwheel,  split  nose,  locking 
bolt  and  centre.  It  is  mounted  on  a  saddle  fitted  with  a 
coarse  pitch  screw,  by  which  means  it  can  be  quickly 
traversed  transversely  in  order  to  pass  the  axle 
through  the  driving  headstock  spindle.  The  left  hand 
dead  centre  headstock  is  fitted  with  a  fixed  spindle  and 
loose  centre. 

The  lathe  is  driven  by  a  four-speed  cone  pulley 
of  large  diameter  suitable  for  a  wide  belt  of  high  velocity, 
while  the  double  cut  gear  provides  for  an  instantaneous 
change  from  high-speed  cutting  to  slow-speed  cutting 
for  finishing,   etc. 

The  following  are  the  chief  dimensions  :  — 
Height  of  centres,  I3in.  ;  to  turn  in  diameter  up 
to  85  in.  ;  to  admit  between  centres,  S  ft.  ;  diameter  of 
hole  through  spindle,  uin.  :  length  of  bed,  13  ft.; 
width  and  depth  of  bed,  20  in.  by  \2\  in.  ;  gear  ratio, 
9-23  and  33-6  to  1  ;  diameter  of  pulleys  and  speed 
of  countershaft,  22  in.  by  7  in.  :  460  ;  cutting  speeds 
per  minute  at  maximum  diameter  75,  and  with  belt 
on  large  step  of  buttom  cone  pulley,  20  ;  Approximate 
b.h.p.  required,  27  ;  approximate  w-eight  of  lathe, 
136  cwt.. 
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WEEKLY    NOTES    ON    NAVAL    PROGRESS    IN    CONSTRUCTION    AND    ARMAMENT. 

(by  our  naval  correspondent.) 
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HK  boilers  of  the  two  armoured 
cruisers  Jules  Ferry  and  Jules 
Michekl  will  be  of  the  Dii  Temple- 
Guynt  type,  with  small  tubes,  but 
the  majority  of  the  other  vessels 
under  construction  will  be  fitted 
witli  Niclausse  or  Belleville  steam  generators  with 
large  tubes. 

It  appears  that  when  the  battleship  Justice  was 
launched  by  the  Societe  de  la  Mediterranee,  her  hull 
was  considerably  strained,  and  an  inquiry  is  to  be 
held  into  the  manner  in  which  vessels  are  launched  In' 
tliis  company. 

The  next  programme  of  construction  is  expected 
to  contain  particulars  of  a  new  class  of  protected 
cruiser,  approximating  to  the  scout  type  of  the 
British  navy.  They  are  to  be  of  3,000  tons  displace- 
ment, with  26  knots  speed,  and  the  first  batch  will 
probably  be  laid  down  in  the  course  of  this  year. 

GERMANY. 

Progress  with  the  new  battleships  for  the  German 
navy   is   rapid,    but   it   is   noteworthy    that     like    the 
Schwaben,  the  Elsass  has  met  with  a  serious  accident 
while  running  her  trials.     She  was  finishing  her  circle 
turning  trials  according  to  one  report,  when  she  lost 
her  rudder,  owmg  to  the  pressure  of  water.     Although 
this  report  is  quite  credible,    there   must   have  been 
something  seriously  wTong  with  the  construction  of  the 
vessel,  and  she  will  be  some  little  time  making  good 
the  damage  done.     The  battleship  Braunschweig    on 
her  full  power  trials  made  an  average  of  18-43  knots,  and 
at  an  endurance   trial  of  eleven   hours'  duration  the 
average    indicated     horse -power    was     11,588.      The 
armoured  cruiser  Friedericli  Karl  has  not  given  very 
satisfactory'  results   on   her  trials,  only  attaining  187 
knots  with  17.759  horse-power,  and  later  under  better 
conditions   of    wind    and    weather,    205    knots.     The 
protected    cruiser    Bremen    made    an    average    23'28S 
knots   on    her    full    power,    her    highest    speed    being 
24-466    knots.     Two    seagoing    torpedo    boats,    Nps. 
123  and  125,  the  latter  fitted  with  turbine  machinery, 
have    made    over    28    knots    on    trial.     .\n    accident 
occurred   to    the    Prim    Adalbert   when   steaming  at 
full   speed   on   her   trials,    the   high-pressure    cylinder 
of  one  of  her  engines  bursting. 


RUSSIA. 

"The  Emperor  has  sanctioned  the  expenditure  of 
£160,000,000  for  rebuilding  the  Russian  navy." 
In  these  bald  words  the  St.  Petersburg  correspondents 
announced  the  new  scheme  for  the  replacing  of  the 
squadrons  which  Russia  has  lost  in  the  war.  The 
programme  is  to  cover  ten  years,  and  many  of  the 
vessels  will  be  built  abroad.  The  building  programme 
is  to  consist  of  eight  battleships  of  the  Kniaz  Suvaroff 
type,  eight  of  the  Andrei  Pervosvannui  class,  six 
armoured  cruisers,  twelve  protected  cruisers,  fift\- 
destroyers,  and  one  hundred  torpedo  boats. 

The  Third  Pacific  stjuadron  which  is  fitting  out  in 
great  haste  at  Libau  will  take  practically  ever\- 
remnant  of  the  Russian  lieet  from  European  waters, 
with  the  exception  of  the  Black  Sea  Fleet,  which  is 
pinned  up  behind  the  Dardanelles.  Whether  the 
squadron  under  .\dmiral  Mebagatoff  will  be  ready  to 
start  in  another  fortnight  is  doubtful,  but  urgent 
commands  have  been  issued  for  it  to  do  so. 

UNITED  STATES. 

The  new  battleship  New  Hampshire  will  be  built  by 
the  New  York  Shipbuilding  Company,  and  the  contracts 
for  the  two  armoured  cruisers  North  Carolina  and 
Montana  have  been  awarded  to  the  Newport  New.- 
Company.  The  battleship  is  to  be  completed  in 
thirty-eight  months. 

Two  more  submarines  have  been  ordered  from  the 
Holland  Submarine  Company,  and  unless  the  Latre 
Company  come  forward  and  compete,  the  remainder 
of  the  appropriation  authorised  by  Congress  in  the 
summer  will  be  expended  on  Holland  boats.  There 
are  already  eight  submarines  of  this  type  in  the  United 
States"  navy. 

THE   NETHERLANDS. 

The  Dutch  Navy  budget  for  1905  provides  for  the 
completion  of  the  battleship  Tromp,  the  four  torpedo 
boats,  G1-4  (of  which  G  i  was  launched  on  December 
17th  and  G2  on  December  28th,  by  the  Schelde 
Company),  and  one  submarine.  A  new  battleship 
"  E  "  is  to  be  laid  down  and  four  more  torpedo  boats, 
sisters  to  G  i,  are  to  be  begun.  The  torpedo  boats 
Tangka,  Wajang,  and  Smeroe  have  made  25-6,  24-7. 
and  24-6  knots  respectively  on  trial. 
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SUBURBAN   RAILWAY  TRAFFIC. 

By    a.    W.    Sri.i.n  ax. 


THE  advent  ol  the  electric  tram  lias  compelled 
the  attention  of  railway  men,  and  it  is  there- 
fore not  surprisino  to  fin<!  that  the  question  of  suburban 
traffic  has  been  very  carefully  considered  by  the 
International  Railway  Congress.  In  response  to  a 
circular  of  inquiry  by  the  Congress  on  the  question  of 
suburban  traffic,  replies  were  received  from  one 
hundred  and  twenty-nine  railways,  of  which  ninety- 
seven  stated  that  they  had  no  suburban  traffic,  and 
thirty-two  gave  information  which  forms  the  basis 
of  a  report  by  Mr.  .\.  W.  Sullivan.  Of  these  railways, 
twenty-eight  are  in  the  United  States,  one  in  Canada, 
two    in    the  Argentine    Republic,   and    one    in    Brazil. 

TOLLS,      FARES.     AND     TICKETS. 

In  the  United  States  and  Canada,  it  is  the  universal 
custom  to  provide  but  one  class  of  car  in  suburban 
service.  A  distinction,  however,  is  made  in  the  use 
of  cars,  smoking  being  permitted  in  some  but  not  in 
others.  In  many  of  the  Southern  States  separate 
cars  are  required  by  law  to  be  provided  for  the 
exclusive  \ise  of  negro  passengers. 

Upon  the  railways  of  the  Argentine  Republic  and 
of  Brazil  both  first-class  and  second-class  cars  arc 
used.  It  is  found  to  be  the  almost  universal  practice 
to  charge  fares  in  suburban  service  varying  according 
to  distance.  An  approximation  to  a  zone  system 
of  fare  is  made  upon  some  roads,  where  for  con- 
venience in  accounting,  several  stations  near  together 
are  placed  in  a  group,  and  tickets  for  different  stations 
in  each  group  sold  at  the  s.ame  rate  :  or.  where  com- 
petitive conditions  restrict  the  fare  that  may  be 
charged  to  a  number  of  stations  in  quite  an  extensive 
district  :     but    such    instances   of    zone   rates   are    not 


the  result  of  a  systematic  development  of  the  zone 
system,  which  it  may  be  said  has  no  general  application 
in   America. 

Great  variation  is  found  to  exist  in  the  suburban 
rates  of  fare  as  compared  with  the  ordinary  rates. 
Upon  some  railways  the  suburban  rate  is  as  low  as 
one-fifth  of  the  ordinary  rate,  while  upon  others  the 
rate    is    charged,    the    range    being    as 


full    ordniarv 
follows  ;  — 


Number 
of  r.'iilways. 


Proportion 

of    suburban  Number 

to  ordinary  if  railways, 
fares. 

I  I          • 

J  I 

i  6 


Proportion 

of  suburban 

to  ordinary 

fares. 


Full  rates. 


I 

5 
6 

From  the  foregoing  statement  it  will  be  seen  that 
the  average  proportion  of  the  suburban  rates  is  59-100 
of  the  ordinary  rates  of  the  railways  in  the  United 
States  and  Canada. 

In  Argentina,  the  suburban  rates  to  near-by  stations 
are  in  some  instances  higher  than  the  ordinary  rates 
for  equal  distances  ;  to  stations  8  and  9  miles  distant, 
the  suburban  rates  are  about  the  same  as  ordinory 
rates  ;  and  for  stations  10  to  13  miles  distant,  the 
suburban  rates  are  somewhat  less  than  ordinary 
rates,  the  average  for  all  distances  being  about  equal 
to  ordinary  rates. 

The  second-class  rates  in  suburban  service  are  found 
to  average  about  65  per  cent,  of  the  first-class  rates 
for  all  distances. 

The  round  trip  rates  average  80  per  cent,  of  the 
rates  for  two  single  trips. 
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Some  difference  of  practice  is  found  to  exist  upon 
railways  in  tlie  United  States  and  Canada  in  the 
matter  of  carrying  of  baggage  upon  suburban  trains. 
In  all  cases,  however,  where  baggage  is  handled  the 
allowance  is  1 50  lb.  per  passenger.  In  .Argentina, 
all  trains  carrying  passengers  convey  baggage,  1 10  lb. 
being  the  maximum  weight  allowed  each  passenger. 


It  is  the  universal  practice  in  ail  countries  to  permit 
passengers  to  take  with  them  into  the  cars  such  parcels 
and  packages  as  may  be  disposed  of  under  the  seats 
or  in  racks  overhead,  without  inconvenience  to  other 
passengers. 

Tlie  forms  of  tickets  used  appear  to  be  of  entUess 
\Mri('tv  in  size  shape,  colour,  and  the  conditions  under 
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wliich  they  may  be  used.  The  range  in  time  of  use 
extends  from  one  day  to  an  tinlimited  period,  and, 
in  the  number  of  rides,  from  a  single  trip  to  as  many 
trios  as  mav  be  desired  to  be  taken  in  one  year. 

CHARACTERISTICS     OF      SUBURBAN     LINES     AND 
PERMANENT     WAY. 

The  range  of  practice  in  respect  to  the  use  of  tracks 

for  suburban  trains  is  so  varied,  that  the  results  have 

been  tabulated  in  the  following  statement  : — 

Number  of 
railway?. 

1  track .            .  .  2 

2  tracks  . .  11 
I  and  2  tracks .  .  7 
I,  2  and  3  tracks  i 


I,  2  and  4  tracks     4 


Number  of 

railways. 

^ 

and  4  tracks . 

5 

2 

3  and  4  tracks 

I 

4 

tracks 

I 

Total 


Three  railways  report  that  a  portion  ot  their  line  is 
circular,  around  which  trains  are  worked  continuously  ; 
upon  the  other  twenty-nine  railways  trams  are 
reversed  for  movement  in  each  direction. 

The  gauge  of  the  suburban  tracks  upon  twenty- 
seven  railways  in  the  United  States  and  Canada  is 
4  ft.  Si  in.,  measured  between  the  inner  faces  of  the 
heads  of  the  rails,  and  is  known  as  the  standard 
gauge.  Two  railways  in  the  United  States  report 
gauge  of  track  as  4  ft.  9  in.  In  Argentina,  one  railway 
reports  its  gauge  as  5  ft.  6  in.,  and  in  Brazil  the  gauge 
is  reported  by  one  railway  as  5  ft.  3  in.  In  the  United 
States  no  distinction  is  made  in  the  rolUng  stock  used 
upon  railways  having  gauge  of  4  ft.  83  in.  and  those 
of  4  ft.  9  in.  ;  the  gauge  of  the  car  wheels  admitting 
of  their  use  upon  either  gauge  of  track. 


The  distance  from  centre  to  centre  of  iiiaiii  track 
ranges  on  railroads  of  standard  gauge  (4  it.  8iin.) 
from  a  minimum  of  11  ft.  6  in.  to  a  maximum  of  15  ft. 
In  Argentina  the  distance  is  reported  13  ft.  Q  in. 
with  a  track  gauge  of  5  ft.  6  in.  ;  and  in  Brazil  12  ft. 
!  in.,  with  a  track  gauge  of  5  ft.  3  iu. 

SIGNALLING. 

In  the  I'nited  Sttaes  and  Canada  block  signals  are 
in  general  use  upon  the  suburban  lines  of  twenty-five 
railways  ;  only  four  railways  in  the  United  States, 
which  have  very  light  traffic,  operate  without  the  use 
of  a  block  system. 

The  use  of  block  signals  for  suburban  traltic  is  also 
well  established  in  Argentina  and  Brazil. 

Of  the  block  systems  in  use  in  the  United  States 
and  Canada,  fifteen  are  automatic,  being  operated 
either  electrically  or  pneumatically  ;  six  are  manual  ; 
three  are  combined  automatic  and  manual  :  and 
one  railway  uses  an  automatic  system  in  combination 
with  the  electric  staff. 

In  Argentina  and  Brazil,  the  manual  block  system  is 
used. 

STAFF. 

.Vs  to  the  employees  on  suburban  trains,  it  is  found 
that  for  a  minimum  train  service  they  consist  of  a 
crew  of  two  men  on  the  locomotive,  the  engineman 
and  the  fireman  :  and  a  crew  of  two  men  on  the  cars, 
the  conductor  and  the  flagman,  making  a  rainim\im 
crew  of  four  men  to  each  train.  It  is  the  general 
practice  to  confine  the  duties  of  the  engine  crew  to 
the  care  and  management  of  the  locomotive,  the 
engineman  being  especially  charged  with  the  movement 
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and  proper  stopping  of  the  train.  The  train 
crew  is  requireil  to  make  collections  of  the  tickets 
an<l  fares,  to  assist  passengers  in  getting  on  and  oil 
the  cars,  to  preserve  order  and  to  perform  such  other 
duties  as  will  ensure  safe  and  proper  service. 


motives  recently  constructed  have  six  drivers.  The 
range  of  diameter  is  from  4S  to  'iS  in.,  the  average 
being  60  in. 

The  weight  upon  the  driving  wheels  and  the  total 
weight  of  the  locomotives  in  suburban  service  range 


The  conductor  is  chief    in   authority,  and  the  other      are  shown  in  the  accompanying  table 


LocomoUvc. 

Weight  upon  Driving  Wheels.           '               Total  Weight  01  Engine. 

Minimnm.                   Maximum.                    Minimum. 

Maximum. 

Loco,  with  four  driving  wheels 

„     six        „            

40,2501b.       1       103,000  lb.              56,0001b. 
S;,,oiio!b.              128,000  lb.             125,0001b. 

176,000  lb. 
210,000  lb. 

tmployees  on  the  train  are  required  to  yield  willing 
obedience  to  his  orders  in  the  performance  of  their 
duties  ;  although,  in  matters  affecting  the  safe  move- 
ment of  the  train,  the  engineman  is  upon  manv  rail- 
ways held  equally  responsible  with  the  conductor. 

METHOD     OF     WORKING. 

Upon  all  the  railways  01  Aiuenca  suburban  trains 
are  operated  by  steam  locomotives.  .■MI  the  loco- 
motives so  used  are  simple  engines,  except  that  upon 
one  railway  in  the  United  States  (the  Erie  Railroad) 
and  one  in  Argentina  (the  Buenos  Aires,  Rosario  and 
Central  Argentine  Railway)  a  few  compound  loco- 
motives are  in  ser\'ice.  The  steam  pressure  of  the 
simple  engines  ranges  from  1 30  to  200  lb.  with  an 
average  pressure  of  160  lb.  per  square  inch.  The 
steam  pressure  used  on  the  compound  engines  of  the 
Erie  Railroad  is  1 80  lb.  and  upon  the  compound 
engines  of  the  Buenos  Aires,  Rosario  and  Central 
.^gentine  Railway  1701b.  per  square  inch. 

Bituminous  coal  is  used  for  fuel  on  the  locomotives 
of  twenty-one  railways  ;  anthracite  coal  is  used  on  nine 
railways,  all  of  which  are  in  the  United  States  ;  coke 
is  used  on  one  railway,  which  is  also  in  the  United 
States.  A  few  railways  in  the  United  States  use 
successfully  a  mixed  fuel  consisting  of  bituminous 
and  finely  broken  anthracite  coal  in  about  equal 
proportions. 

The  size  of  the  cylinders  of  suburban  locomotives 
varies  greatly,  the  range  for  simple  engines  being  from 
X4  in.  diameter  by  22  in.  stroke  to  20  in.  diameter 
by   24  in.   stroke. 

The  compound  locomotives  of  the  Erie  Railroad 
have  cylinders  i2i  in.  and  21  in.  diameter  by  22  in. 
stroke,  and  those  of  the  Argentina  Railway  16  in.  and 
23  in.  diameter  by  24  in.  stroke.  The  suburban 
locomotives  most  recently  built  are  simple  engines 
vfith  two  large-sized  cylinders  and  high  steam  jjressure. 
Locomotives  with  four  driving  wheels  are  generallv 
used  in  suburban  service,  althoutjH  most  of  the  loco- 


Locomotives  which  are  constructed  especially  for 
sut'urban  service  a.e  generally  designed  to  run  at 
speed  in  either  direction  to  avoid  loss  of  time  in  turning 
at  terminals.  Sixteen  railways  have  locomotives  so 
constructed,  while  fourteen  railways  which  use  upon 
their  suburban  trains  locomotives  taken  from  ordinary 
service  turn  them  at  each  end  of  the  line. 

None  of  the  railways  in  America  have  adopted 
electrical  working  for  suburban  service,  although  one 
railw.ay,  the  New  York  Central  is  now  arranging  for 
the  installation  of  electrical  equipment. 

The  automatic  compressed  air  brake  is  in  general  use 
in  suburban  service  in  America  with  satisfactory 
results ;  two  railways,  however,  report  using  the 
vacuum  brake,  also  with  "ood  results. 


ROLLING     STOCK     AND 


lAKE-UP     OF     TRAINS. 


For  the  lighting  of  cars,  fourteen  railways  use  gas; 
nine  use  oil ;  six  use  oil  and  gas  ;  two  use  gas  and 
electricity  ;    and  one  uses  oil,  gas  and  electricity. 

All  the  railways  in  the  United  States,  except  one, 
and  the  railways  of  Canada,  use  steam  from  the  loco- 
motive for  heating  the  cars.  One  railway  in  the  State 
of  California,  and  the  railways  of  Argentina  and  Brazil, 
report  that  the  climate  does  not  require  the  heating  of 
cars. 

The  type  of  passenger  car  generally  used  in  suburban 
service  of  the  railways  of  the  United  States  and  Canada 
has  a  central  aisle  with  a  door  and  platform  at  each  end. 
The  seats  have  capacity  for  two  passengers,  are 
placed  transversly  of  the  car  on  both  sides  of  the 
aisle,  and  are  reversible  so  that  the  passengers  ride 
facing  forwards.  These  cars  are  of  wooden  construction 
and  are  carried  on  two  trucks  of  four  wheels  each.  The 
average  length  over  the  end  sills  of  the  undcrframe  is 
53  ft.,  the  average  number  of  passengers  seated  is  64, 
and  the  total  averai^e  weight  o'.  car  empty  is 
61,000  lb. 

\,To  be  continued.) 
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MR.  ERNEST  KILBURN  SCOTT,  M.I.E.E..  A.M.Inst.C  E. 


MR.  E.  KILlil  KN  SCOli,  who  i>  «..U 
known  to  our  readers  as  the  contributor  ol 
"Power  Station  Notes"  and  "Electrical  Affairs," 
lias  been  appointed  to  organise  and  take  charge  of 
the  electrical  engineering  department  at  the  Sydney 
University,  New  South  Wales.  He  is  a  native  of 
Leeds,  and  comes  of  an  old  engineering  family — 
the  firm  of  R.  Kilburn  and  Sons,  still  carrying  on  a 
textile  machine-making  business,  founded  over  100 
years  ago. 

He  entered  his  grand- 
father's firm  in  1883. 
and  afterwards  w-ent 
through  the  erecting 
and  fitting  shops,  and 
drawing  office  of  Messrs. 
John  Fowler  and  Co. 
On  the  recommendation 
of  Professor  A.  Barr. 
M.Inst.C.E.,  whose  stu- 
dent he  has  been  at  the 
Yorkshire  College,  he 
became  assistant  to  Mr. 
Wilson  H  a  r  t  n  e  1 1 . 
M.I.M.E.,  and  assisted  in 
steam-engine  governor 
design  and  in  the  in- 
stallation of  many  early 
electric  Ughting  instal- 
lations in  the  North  ot 
England. 

In  1 890  he  was  appoin  t- 
ed  head  draughtsman  to 
Messrs.  Clarke,  Chap- 
man and  Co.,  who   were 

then  manufacturing  Parsons  turbines,  and  to 
W.  T.  Goolden  and  Co.,  who  carried  out  much 
pioneer  electrical  work  in  collieries. 

After  two  and  a  half  years  as  dynamo  designer  [o 
the  Brush  Electrical  Engineering  Co.,  he  was  invited 
to  take  charge  of  the  drawing  office  of  the  Electric 
Construction  Company,  Wolverhampton.  He  .'subse- 
quently did  some  consulting  work,  sending  out  the 
original  plant  for  the  electric  lighting  of  Coolgardie, 
working  up  the  details  of  the  South  Staffordshire 
power  scheme.  He  also  inspected  and  tested  boilers, 
engines,  alternators,  and  other  plant  for  Mr.  Robert 
Hammond,  M.Inst.C.E. 


.MR.  E.  Kir, BURN  scon\ 


1  lie  next  iliree  years  were  spent  with  Messrs. 
Johnson  and  Phillips,  where  Mr.  Scott  was  responsible 
for  the  estimating  and  technical  correspondence,  and 
worked  on  the  details  of  multi-phase  transmission 
plants  for  Burma  Ruliy  Mines,  Raub  Cold  Mines, 
Regendze  Gold  Mines,  etc. 

In  1900  he  was  appointed  engineer  ami  manager 
in  this  country  for  the  Compagnie  Internationale 
d'Electricite     nf     l.iege.     He    established     a     London 

office  and   sub- agencies 
and  carried    out    many 
important    cont  r  a  c  t  s, 
amongst  them    the  first 
three  -phase    municipal 
installation      at     Erith, 
and   a   large  three-phase 
power     plant      at     the 
British  Xylonite  Works. 
Two     years    later   he 
was  asked   by  the  owner 
of  the  Salem  Magnesite, 
Mines  in  Southern  India 
to  carry  out  some  origi- 
nal electric  furnace  work 
m    Norway.      He     suc- 
ceeded   in   producing    a 
highly  refractory  furnace 
lining    from     Magnesite 
and  first    suggested    its 
use   as  a  furnace  wash. 
He   also  reported  on  the 
value    of    the    Meraker 
3,000  h.p.    calcium    car- 
bide factory,  and  carried 
out     work     there     with 
a    view    to   arriving   at  the  exact  cost  of  manufacture. 
Of  late  years  he  has  acted  as  advisory  electrical  en- 
gineer in  connection  with  the  Bath  tramways  scheme, 
the  Sunderland   and   District  Electric  Tramways ;   also 
the   three-phase    10,000  volts  transmission    scheme   at 
Snowdon,   and    the  narrow-gauge  railways   connected 
therewith,     which    are    to    be    worked    with    alternate 
current. 

He  has  been  lecturer  in  Electrical  Engineering  at  the 
Northampton  Institute  for  five  years.  He  is  well  known 
as  a  technical  writer,  and  is  the  author  of  a  work  on 
the  "  Local  Distribution  of  Power  in  Factories, "  and 
numerous  papers  in  the  Proceedings  of  Societies. 


M.I.E.E,,    .\.M.IXST.C.E. 
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THK    WORKS    01-     IHE    HETHLEHEM    STEIiL    COMPAXV, 

The  works  cover  an  art-a  of  about  175  acres.     They  include  blast  furnaces,  puddling  mills,  Hessen^erf 

steel  converters,  rolling  mills,  open  hearth  furnaces,  steam  hammer  and  hydraulic  forge  press  shops,' 

machine  shops,  Icmpcrini;  and  treating  departments,  etc. 

STEEL  FOR  THE  MANUFACTURE  OF  ARTILLERY. 

Bv    Lii:i:T.-Cor,oxi;i.   Crm  1,1.0    (Sf.\.\"isii    Ki)\ai.    .\i<i  ili.i:kv). 

II. 
This  article,  continued  from  page  15,  will  lie  the  more  interesting  to  readers  of  Page's  Weekly 
by  reason  of    the  notes  which  we  published    a    year    ago  giving  Lieut. -Colonel  Cubillos  ideas 
on   the   reconstruction  of  the  Spanish    Navy. 


\OUTH  BETHLEHEM  i>  uia-  „t  tliu 
greatest   mechanical  enterprises 
of  the  United  States.     It  is  an 
istabHshment  similar  to  many  in 
Europe  devoted  to  the    manu- 
facture of  war  materials.     Not 
in    vain    did    John    Fritz,    the    most   eminent, 
perhaps,  of  all  .\merican  metallurgists,  remain  at 
its  head. 

Without  entering  into  a  description  of  the 
furnaces  and  roiling  tnills,  in  this  article,  wt- 
will  say  that  South  Bethlehem,  when  the  United 
States  Government  announced  the  idea  of 
constructing  a  fleet  and  coast  defences,  offered 
its  services  to  the  Government  without  demand- 
ing subvention  or  even  guaranteed  contracts 
for  a  certain  number  of  years.  South  Beth- 
lehem risked  more  than  any  other  compan\-  : 
Midvale  began  the  manufacture  of  artillei\- 
materials ;  Homestead,  armour  plates ;  only 
Bethlehem    installed    a    plant    for    the    making 


111  jilatL-s  and  coinplett-  guns.  It  is  clear  that 
anyone  who  attempts  the  manufacture  of 
armour  plates  has  more  than  sufftcient  plant 
for  that  of  artillery  materials,  but  South  Beth- 
lehem could  say  that  they  had  erected  two 
special  installations,  because,  even  if  the 
Siemens'  furnaces  were  common  to  both, 
the  ingots  used  for  the  artillery  material  were 
treated  by  the  fluid  compression  process, 
thus  following  the  path  and  principles  of 
W'hitworth. 

Money  has  not  been  stinted  in  South  Beth- 
lehem ;  everything  relating  to  the  preparation  of 
tirst  materials,  furnaces  and  pr^jpe^  is,  ,of  the 
most  modern  tyjii' 'ildainaMi-. 

SIEMENS'     PLANT. 

.\s  ill  .ill  new  factories  in  America  and  those 
in  Europe  which  follow  the  American  system, 
the  artillery  parks  are  of  ample  proportions  and 
are  served  by  electric  cranes.  In  these  parks 
are   prepared  the    charges     for    the     Siemens' 
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SHIPMENT    By    THE    BETHLEHEM    STEEL   COMrANV 
RUSSIAN    HATTLESHIP 

The  nickel  steel  plates  arc  if)  in.  thick, 

furnaces,  as  in  Trubia,  in  iron  boxes  of 
3,000-kilogramme  capacity,  which  are  trans- 
ported to  the  furnace  platform  in  narrow-gauge 
wagons,  each  of  which  carries  three  boxes. 
Once  in  position,  and  the  furnace  being  ready 
to  receive  the  load,  a  Wellman  electric 
crane  effects  the  charging.  The  Siemens' 
furnaces  at  South  Bethlehem  are  of  great 
capacity  and  placed  in  a  line  with  the  casting 
pits    in    front.       The    fusion    and    refining    of 


OF    606  TONS   OF   ARMOUR    FOR   THK    IMPERIAL 
"  I'ETROPAVLOVSK." 

tapered  to  8  in.,  and  are  7  ft    8  in.  high. 

the  loads  are  conducted  in  the  usual  manner  : 
the  amount  of  carbon,  in  conformity  with  the 
stipulated  conditions  for  artillery  steel  is  o"45 
per  cent.  In  its  application  of  the  Whitworth 
process.  South  Bethlehem  compresses  the  fluid 
steel  in  a  press  of  7,000  tons  ;  one  of  the  most 
powerful  yet  constructed.  It  is  enough  to  say 
that  the  upper  part  weighs  120  tons,  the  lower 
135  tons,  and  that  the  steel  columns  are  15 
metres  in  length  and  480  millimetres  in  diameter. 


THE   COMPAXYS    G-fX.   50-CAL.     RAPID-FIRE   i.VS  AXD    MOL'N'T   WITH    MINIMUM    PORT   SHIELD. 

The  shield  is  rigidly  attached  to  the  cradle  of  tlie  mount  and  is  carried  with  the  gun  as  the 
latter  is  elevated  or  depressed.  The  shield  plates  are  of  Krupp  armour,  and  can  withstand 
the  atLick  of  O-in.  armour-piercing  projectiles.  The  shield  offers  a  ma.ximum  protection  to 
the  gun's  crew  without  materially  increasing  the  effort  required  in  elevating  and  training 

the  gun. 
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EXAMPLES 


OK     GTNS 
HETllLF.HK 


DliSIUNED    AXU    liLU.T    IIY    llIK 
M    STEEL    COMl'AXY. 


i-1'UUXDER     SKMI-AUTOMATIC    Gl'X    AXD    MOIXT. 

There  are  two  presses  used  for  the  forging  cf 
artillery  material,  one  of  2,500  tons,  the  othe:' 
of  5,000. 

FORGING     A     40-CENTI  METRE     GUN. 

The  possession  of  these  powerful  instrumen's 
enabled  the  South  Bethlehem  Works  to  undc  r 
take  the  making  of  the  material  for  a  40-cen'.!- 
metre  gun  for  the  Watervliet  Arsenal ;  the  ing'^ts 
smelted  for  the  interior  tube  of  this  piece  weight  d 
more  than  100,000  kilogrammes,  and  the  5,ooo-to;i 


4-IN. 


5IAL    llubXT. 


press  was  required  to  forge  it.  It  was  of  nickel 
steel,  and  after  the  forging  it  was  reheated, 
a  convenient  operation  to  obtain  a  uniform 
condition  in  the  entire  mass  of  metal.  The 
hardening  oi  the  pieces  is  done  in  a  workshop 
completely  co\-ered  and  closed  on  all  sides,  an 
arrangement  which  has  advantages  for  the 
observation  ol  the  different  temperatures  at  a 
glance,  and  protects  the  mass  from  currents  of 
air  which  might  chill  certain  parts  of  the  tubes 
during  the  time  they  pass  from  the  furnace 
to  the  oil  hath.  The  gas  furnace  in  which 
the  tubes  and  sleeves  are  heated  at  South 
Bethlehem  are  completely  buried,  the  mouth 
being  level  with  the  Hoor  close  to  the  oil  tank. 
The    tubes   are    again    annealed    whicii    leaves 


The  gun  is  equipped  with  telescopic  and  night  sights 
and  with  electric  and  percussion  pull-off  firing  geai 


6-IN.    45-CAL.   RAPID-KIKE    GUX    OX    PEDESTAL    MOUXT. 

The  gun  is  equipped  on  both  sides  with  telescopic 
and  open  sights,  with  night  attachments,  and  can 
be  trained  from  either  side.  The  gun  tires  loose 
ammunition,  with  powder  charge  in  brass  cartridge 
case,  and  has  electric  and  alternate  percussion 
firing  gear. 


the  metal  in  the  most  perfect  condition,  cor- 
recting any  prejudicial  tensions  to  resistance 
which  may  have  happened  in  the  hardening. 

GUN     FINISHING     MACHINE     SHOP. 

The  workshop  for  the  machining  of  artillery 
material  and  the  finishing  of  the  parts  is  superb  : 
it  is  sufficient  to  say  that  it  is  420  metres  in 
length    and    35    metres    in    width.     Served    bv 
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electric  cranes,  it  contains  the  most  powerful 
and  the  most  delicate  machines,  from  the 
lathes  and  boring  machines  capable  of  receiving 
the  inner  tube  of  a  40-centimetre  gun  to  the 
smallest  machines  for  the  manufacture  of 
minute  screws.  Boring,  rifling,  chambering, 
screwing  and  sectioning  machines,  lathes  from  the 
great  factories  of  the  Xiles-Bcment-Pond  Coiu- 
l)any,  and  some  others,  in  great  number,  using 
the  most  perfect  modern  tools,  fill  this  great  space. 
A  new  workshop  will  shortlj-  be  added  for  the 
adjustment  of  breeches,  and  will  complete  this 
splendid  plant,  which,  at  present,  is  in  charge 
of  Mr.  Meigs,  a  retired  nav^al  lieutenant,  well 
known  by  his  work  on  Ballistics,  and  as  the 
inventor  of  a  breech  possessing  manifest  ad- 
vantages over  that  known  as  the  Velin. 

South  Bethlehem,  like  the  firms  of  Vickers- 
Maxim,  Armstrong-Whitworth,  and  others,  not 
only  manufacture  tubes,  sleeves,  hoops  and 
guns,  but  also  carry  on  original  e.xperiments  in 
field  and  coast  defence  artillery. 

NEW     OUNS. 

The  Artillery  and  Fortification  Committee 
are  at  present  proving  two  rapid-fire  guns  of 
5  in.  and  6  in.,  made  by  this  fiiTn,  the  first 
mounted  to  combine  the  properties  of  a  dis- 
appearing carriage  and  rapid  fire.  The  results 
of  the  tests  with  this  gun  are  unknown^  the 
6-in.  rapid-fire  gun  must  have  an  initial  velp'city, 
of  915  metres  and  throw  a  projectile  weighing 
45  kilogrammes.  The  rapidity  of  fire  has'  been 
fi.xed  at  eight  discharges  per  mijiute.',  "The 
pressure  has  not  been  determined,  but  .the 
contract  stipulates  that  it  must  not  be  e.xcessive. 

These  are  not  the  only  contracts'made  by  the 
South  Bethlehem  Comimny  with  the  U.S".A.  ; 
by  a  deed  si,gned  on  the  7th  November,  1901, 
the  Company  arranged  to  deliver,  completely 
finished,  one  hundred  coast-defence  guns,  as 
follows:  twenty-five  of  8  in.,  fifty' of  10  in., 
and  t\venty-five  of  12  in. 

South  Bethlehem  has  delivered  to  the  national 
factory  at  Watervliet  the  forged  and  tempered 


further    examples    of    the    hkth  1,ehe.m    steel 
compaxy's  guns. 


6-I'OI'NDEK    SKMl-ALTOMATIC    CfX    AXU    ^[Ol•XT. 


3-IX.      I5-POUXDER      RAPID-FIRE     GUX      OX     PEDESTAL 
MOUXT. 

The  gun  is  equipped  with  telescopic  and  open  sights, 
electric  night  sights  and  electric  and  percussion  pull- 
off  tiring  gear,  and  has  hand  .gear  for  elevation  and 
traverse  on  the  mount. 
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3-IX.    HORSE    ARTILLKRY    GUN,    LONG    RECOIL    CARRL\GE    AND    LIMBER. 


steel   intended    for    tubes,    the    sleeves,    hoops 
and  accessories  of  other  pieces  detailed  below  : — 


Ih. 

71 

for  6-in. 

Guab 

if)8oi4 

33 

„  lo-in. 

,, 

300,826 

55 

„  i2-in. 

., 

861,612 

1 

forged  p 

ieces 

for 

i2-in 

Howitzers 

1,000 

3 

)i 

,. 

12-in. 

Guns  ... 

16,000 

570 

Ingots  for  for 

ged 

pieces          

239,000 

1,606,952 

or  728,940  !■ 

cilogrammes 

CUN     TESTS     AT     SANDY     HOOK. 

As  a  question  rt-lating  to  the  qualilies  of 
metal  for  the  construction  of  pieces  of  artillery, 
I  must  speak  of  the  experiments  with  a  15-centi- 
metre gun  m  ade  of  simple  cast  steel,  which 
have  recently  taken  place  at  Sandy  Hook.  On 
January  iqth.  1S98,  the  Artillery  and  Fortifi- 
cation Committee  placed  an  order  with  the 
Aktiebolaget  Bofors  Gullspang,  of  Bofois, 
Sweden,  for  the  manufacture  of  a  15- centimetre 


3-IN;.     FIELD     GUN,     LONG    RECOIL    CARRIAGE    AND    LIMBER,    ALSO    DESIGNED    AND    LUILT    BY    THE 

BETHLEHEM     STEEL    CO.MPANY. 

The  gun  fires  from  seat  on  left  side  of  trail,  or  by  lanyard,  and  is  provided  with  telescopic 
sight.     The  gunner  is  protected  from  rifie  and  shrapnel   tire  hy  shield   on   carriage. 
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rapid-tiiv  gun,  with  pedestal  carriage  and 
one  hundred  rounds  of  ammunition.  The  price 
was  S15.417,  and  one  year  was  given  for  delivery. 
As  usually  happens  the  time  for  deliverj'  was 
exceeded,  and  the  gun  was  not  received  at  the 
proving  ground  until  July,  1901,  and,  owing  to 
difficulties  encountered  in  mounting,  it  could  not 
be  tested  until  March,  1902.  Owing  to  the 
e.\cessi\-e  amount  of  work  pressing  on  the 
Experimental  Committee  the  tests  of  this 
gun  have  proceeded  very  slowly  ;  at  the  time 
of  my  visit  to  the  United  States  it  had  been 
discharged  250  times.  The  gun  is  composed 
of  three  parts :  barrel,  sleeve,  and  breech. 
The  projectile  weighs  45  kilogrammes,  with  a 
velocity  of  800  metres. 

The  screw  op)ens  and  closes  by  one  movement 
automatically,  or  by  hand,  as  desired.  The 
lodging  of  the  lock  is  of  conical  form,  with  a 
large  opening  for  the  charge,  and  is  provided 
with  a  tile  of  automatic  action.  The  carriage 
is  pro\ided  with  two  gears  on  both  sides,  so 
placed  that  one  man  attends  to  the  elevation 
and  another  to  the  direction  of  fire.  In  the 
tests  of  rapidity  of  fire,  ten  shots  have  been 
discharged  in  103  minutes  w-hen  managed  by 
hand,  and  the  same  number  in  94-6  minutes 
when  the  screw  has  been  opened  and  closed 
automatically.  This  automatic  mechanism  is 
perfect.  It  opens  on  the  return  of  the  gun  to 
its  cradle  ;  in  the  return  a  spring  is  compressed 
and  a  kind  of  picklock  holds  it  open.  When 
the  picklock  is  released  the  spring  closes  auto- 
matically. The  working  of  this  mechanism 
has  been  excellent  during  the  tests.  It  is  seen, 
by  the  results  of  the  rapidity  of  fire  tests,  that 
the  automatic  lock  does  not  possess  any  great 
advantages,  but  it  economises  space  for  the 
charge  and  requires  one  man  less  to  handle  the 
gun.  As  I  have  not  been  allowed  to  see  this  gun 
— no  foreign  officer  being  permitted  to  visit 
Sandy   Hook — I   have  obtained   the   foregoing 


details  from  a  paper  by  Commander  Rogers 
Birnie,  of  the  Fort  Monroe  School  of  Artillery, 
and  if  I  am  unable  to  give  more  details  regard- 
ing this  interesting  gun,  I  may  be  allowed  to 
make  some  observations  upon  the  metal  of  which 
it  is  constructed.  For  many  years  the  artillery 
factory  of  Bofors  has  applied  cast  steel  to 
the  making  of  guns,  and  it  bases  its  studies 
on  the  well-known  property  of  steel,  by 
which  it  acquires  all  the  physical  qualities 
from  its  chemical  composition,  exclusively,  by 
calorific  treatment  (hardening  and  reheating) 
and  with  a  total  independence  of  the  inter- 
vention of  hammers  or  presses. 

When  a  bar  is  subjected  to  a  hammer  press 
or  rolling  mill,  the  forging,  or  rolling,  fills  two 
functions ;  the  first,  the  princii)al  and  most 
important,  is  to  impede  the  crystallisation 
of  the  heated  metal,  as  would  be  the  case  if  the 
blows  of  the  hammer  did  not  prevent  it,  a 
state  of  repose  being  necessary  to  crystallisa- 
tion ;  the  second,  of  less  importance,  is  the 
shaping  of  the  bar.  The  first  operation,  which 
gives  the  maximum  tenacity  and  ductility  to 
steel,  is  more  easily  and  rapidly  performed  by 
hardening  and  reheating  than  by  the  slower 
process  of  forging. 

Having  described  the  methods  employed 
in  the  Midvale  and  South  Bethlehem  factories, 
which  alone  supply  the  national  workshops,  we 
see  that  they  do  not  differ  from  those  used 
in  Europe  ;  there  is  no  great  progress  to  chronicle, 
the  same  quality  of  steel,  obtained  from  raw- 
materials  of  the  same  degree  of  purity,  and 
an  identical  series  of  operations  forming  the 
total  process  of  manufacture  of  the  tube  or  sleeve. 
Touching  the  quality  of  the  metal,  carbonised 
or  nickel,  it  api)ears  impossible  to  improve 
it,  or  to  obtain  mechanical  quaUties  superior 
to  those  of  to-day. 

{To  be  conliuucd.) 
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QUESTIONS    OF    THE    DAY. 

The   National  Encouragement    of  the  British   Inventor:     How  can    it   be 

secured   ?     (.(iw/zh;/,./ /Kdh  /•,/,;,    ;4l 


THE     CHARACTER     OF      THE       PATENT      OFFICE 
EXAMINING      STAFF. 

In  the  discuss  on  on  .Mr.  Abel  s  jiaper. 
dealt  with  in  the  last  issue.  Mr  Oscar  (iuttman 
made  the  following  observations  : — 

An  objection  was  with  regard  to  the  ijuaUty  of 
the  e.xaniiners.  He  happened  to  know  the  quality  of 
the  junior  e.xaminers  in  Germany,  and  also  knew 
the  standard  for  the  assistant  examiners  who  were 
selected  in  this  country  for  positions  under  the  new 
patent  law.  He  was  afraid  the  Germans  would  come 
out  better  in  that  respect,  but  he  did  not  wish  to 
discourage  the  young  men  who  would  be  assistant 
exammers  :  probably  in  a  year  or  two  they  would 
have  greater  experience  than  they  at  present  pos- 
sessed. In  Germany  an  assistant  e.xaminer  must  have 
been  at  some  works  and  liad  some  practical  ex- 
perience, or  he  must  have  undergone  a  course  of 
very  severe  study.  In  this  country  assistant  examiners 
were  chosen,  not  according  to  the  record  of  their 
study  or  work,  but  by  means  of  the  wonderful  com- 
petitive examinations  which  existed  in  England,  where 
generally  not  the  clever  men  were  at  the  top  but  those 
who  went  through  an  examination  best,  and  it  was  well- 
known  what  a  curse  the  examination  system  had  been 
in  this  rniintry  in  al!  ^orts  of  professions. 
THE   COMPULSORY    PUBLICATION    IN    THE    PRINTED 

SPECIFICATION  OF  ANTICIPATIONS         ARBI- 

TRARILY     DEFINED      BY      THE      PATENT      OFFICE. 

Sir  Lloyd  Wise  in  his  contribution  to  the 
discussion  on  Mr.  Abel's  paper,  observed  : 

In  the  interest  of  inventors,  I  desire,  if  in  order,  to 
direct  special  attention  to  the  new  patent  rules,  which 
seem  to  me  highly  objectionable. 

In  my  opinion  they  pomt  to  about  the  most 
obnoxious  method  that  could  possibly  have  been 
devised  of  carrying  out  the  provisions  of  Section  i  of 
the  Patents  Act  of  1902.  This  is  the  more  unfortu- 
nate because  effect  might  readily  be  given  to  those 
provisions  in  a  manner  that  would  prove  advantageous 
both  to  inventors  and  the  public. 

I  suggest,  in  particular,  that  the  utmost  possible 
pressure  should  be  promptly  brought  to  bear  with  the 
viewof  getting  the  rules  so  far  modified  that  in  carrying 
out  Section  i  of  the  Patents  Act,  1902,  the  special 
forms  of  reference  to  prior  patents  set  out  in  Rule  10 
of  the  Patents  Rules,  1905,  shall  apply  only  in  cases 
where   the  applicant   has  not   already  mentioned   the 


prior  patent  in  his  specilication,  and  has  been  duly 
notified  of  the  Comptroller's  determination  that  a 
reference  to  a  prior  specilication  ought  to  be  made, 
and  has  failed  to  embody  in  his  own  specification, 
in  his  own  way  and  within  a  specified  leasonable 
time,  a  reference  by  number,  year,  and  name  to  such 
prior  specification. 

-\ccording  to  the  new  rule  10,  if  the  applicant  once 
goes  the  length  of  troubling  the  Comptroller  to  deter- 
mine whether  reference  ought  to  be  made  in  the 
applicant's  specification  to  any,  and  if  so,  what,  ]irior 
specification  or  specifications  by  way  of  notice  to  the 
public  ;  then,  should  the  Comptroller's  decision  Ik- 
atfirmative,  an  official  notice  is  to  be  placed  upon  the 
unfortunate  applicant's  specification  in  these  terms  : — 
"  Reference  has  been  directed,  in  pursuance  of 
Section  i.  Sub-section  6,  of  the  Patents  Act,  1902, 
to  the  following  specification  of  Letters  Patent,  No. 
granted  to " 

Where  the  reference  is  inserted  as  the  result  of  a 
provisional  report,  under  Rule  7,  a  statement  to  that 
effect  is  to  be  added  to  the  reference. 

Surely  an  applicant  should  be  allowed  to  take  a 
patent  at  his  own  risk,  provided  he  (himself)  specifi- 
cally mentions  the  prior  patent  or  patents,  reference 
to  which  is  regarded  as  necessary  for  the  protection 
of  the  public.  The  mention  thereof  by  No.,  year, 
and  name,  would  obviously  be  a  notice  to  the  public, 
inasmuch  as  his  specification  is  addressed  to  the 
public.  Why,  then,  should  it  be  in  any  way  made 
known,  to  his  prejudice,  that  he  referred  to  the  prior 
patent  under  compulsion  ?  The  contemplated  practice 
will  be  tantamount  to  publication  of  an  official  report 
to  the  effect  that,  in  the  opinion  of  the  Comptroller, 
the  patent  is  invalid. 

What  justification  can  there  be  for  thus  handi- 
capping inventors  whom  the  patent  laws  are  intended 
to  encourage  ?  U'liy  not  give  the  patentee  absolutely 
fait  play  .' 

If  the  framers  of  the  Act  had  contemplated  the 
sort  of  practice  seemingly  intended  to  be  set  up,  surely 
they  would  not  have  expressly  prohibited,  as  they  did 
in  the  .\ct,  publication  of  reports  of  e.xaminers,  which, 
as  a  matter  of  fact,  formed  an  essential  part  of  the 
original  scheme  as  approved  by  the  Society  of  Arts, 
after  full  discussion,  in  1877,  and  submitted  by  me, 
as  the  Society's  delegate,  to  the  International  Congress 
at  Pans  in  i,S7S. 


JANIARY    13,  U)OS- 


PAGE'S     WEEKLY. 


77 


By  William    F.    M.   Goss, 
Dean  of  the  Purdue  Schools  of  Engineering  and  DirecOr  of  the  Engineering  Laboratory. 


A  T  its  annual  meeting  in  1898,  the  Master 
Car  Builders'  Association  appointed  a 
committee  to  define  fully  the  contour  lines  of 
couplers,  and  to  propose  specifications  which 
might  guide  railway  companies.  The  report 
which  it  presented  at  the  next  annual  meeting, 
recommended,  among  other  things,  that 
couplers  offered  to  railways  be  subjected  to  a 
series  of  tests  under  a  drop-testing  machine. 
The  committee  not  only  defined  the  nature 
of  these  tests,  but  presented  a  design  for  a 
machine  to  be  employed  in  carrying  them  out, 
and  the  present  Master  Car  Builders'  drop- 
testing  machine  was  the  outcome  of  its^work. 
The  value  of  a  drop-testing  machine  having 
become  apparent,  it  was  determined  that  the 
.Association  should  provide  itself  with  a 
perfected  machine,  and  that  the  machine  should 
not  be  in  the  keeping  of  a  railway  company, 
but  should  be  established  upon  neutral  ground. 
Since  the  air-brake  testing  rack  and  the  brake- 
shoe  testing  machine  of  the  Association  had 
already  been  installed  in  the  laboratories  of 
Purdue  University,  the  location  for  the  pro- 
posed'machine  was  easily  chosen. 

DESCRIPTION     OF     THE     MACHIN 

General  elevations,  sections,  and  a  plan 
are  shown  in  fig.  i.  It  will  be  seen  that  the 
;nachine  rests  upon  a  foundation  of  concrete 
ibove  which  it  rises  to  a  height'of  more  than 
afty-four  feet.     The^anvil   (A)  is  in   the   form 
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of  a  rectangular  casting  weighing  17,000  Uj. 
For  convenience  in  holding  a  coupler,  as  will 
hereafter  be  explained,  it  has  in  the  middle  an 
annealed  steel  insert  (B).  The  anvil  is  carried 
by  nests  of  coiled  sjnings,  which  in  turn  bear 
upon  a  suitable  foundation  plate.  The  spring 
support  of  the  anvil  is  intended  to  make  the 
machine  easily  reproducible.  It  is  assumed 
that  the  resisting  qualities  of  an  anvil  thus 
supported  will  be  the  same  whether  the  machine 
itself  rests  upon  a  rock  foundation  or  upon  soft 
soil. 

The  drop  of  the  present  nuiehino.  weighing 
1,640  11>.  is  of  forged  steel  and  is  shown  in  detail 
by  hg.  2.  This  weight  meets  the  require- 
ments of  the  Master  Car  Builders'  specifications 
for  coupler  testing  as  well  as  those  of  the 
International  Association  for  Testing  Materials, 
with  reference  to  axle  testing,  and  is  made  to 


/SS'- 
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FIG.    2.     DETAILS  OF   DROP  WEIGHT. 


meet  the  requirements  of  the  specifications 
of  the  last-named  Association  for  rail  testing 
by  lit  ting  discs  to  the  cylindrical  opening  in 
such  a  manner  as  to  increase  its  weight  to 
2,000  lb.  The  droj)  is  handled  by  a  wire  cable 
served  by  a  small  reversible  hoisting  engine 
(not  shown  in  the  tirawings).  The  traveller 
above  the  drop  carries  a  tripping  mechanism 
so  arranged  that  when  a  stop  is  set  the  drop 
is  released  from  any  predetermined  height. 

The  vertical  guides  are  shown  in  enlarged 
section  by  fig.  3.  Each  guide  is  made  u]:)  of 
three  rolled  shapes,  namely,  a  rail  section,  a 
channel,  and  an  eye-beam,  to  which  at  intervals 
is  added  a  curved  brace  to  serve  as  a  ladder. 
The  height  of  the  guides  makes  it  necessary  to 
ha\'e  them  guyed  from  the  top  as  shown  by 
fig.  I.  Their  lower  ])ortions  are  reinforced 
by  cast-steel  housing. 

An  air-hoist  (D,  fig.  i)  serves  in  handling 
accessory  equipment  and  the  materials  to  l^e 
tested.  The  hoist  is  carried  by  a  double-hinged 
crane  in  such  a  manner  that  it  may  be  swung 
around  to  the  centre  line  of  the  machine  from 
either  side.      This  is  best  shown  in   the  plan 

(fig-  I). 

TESTING     UNDER     THE     DROP. 

To  test  either  the  guard-arm  or  the  knuckle 
of  a  coupler  under  buffing  strains,  the  shank 
of  the  coupler  is  dropped  into  the  steel-lined 
pocket  (B)  of  the  anvil,  and  the  body  of  the 
coupler  is  wedged  into  position  under  the  drop 
by  means  of  steel  liners  supplied  for  that 
purpose.  Thus  prepared,  the  I\laster  Car 
Buildeis'  specifications  require  that  the  cou- 
plers shall  withstand  three  blows  from  a  height 
of  live  feet  and  three  blows  from  a  height  of  ten 
feet,  delivered  either  upon  the  closed  knuckle 
or  upon  the  guardarm,  without  ]5roducing 
distortion  beyond  stated  limits. 

A  tension  ("  jerk  ")  test  of  couplers  involves 
additional  equipment,  as  shown  upon  a  large 
scale  by  fig.  4.  In  this  case  the  coupler  is 
fitted  to  a  suitable  yoke  (F)  which  in  turn  is 
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machine,  which    is 
fully    described    by    Mr. 
!•".  .M.  Goss,  has  been  primarily 
ilcsigned     for     routine    work 
arising   under    certain   speci- 
fications,   but    it    will   also 
play  an   important  part 
in     the     work     of 
research. 


The  anvil  is 
carried  by  a  nest  of 
coiled    springs,  and  is   a 
rectangular  casting  weigh- 
ing 17,000  lb     The  drop  (of 
forged  steel  weighing  1,640  Ib.j 
is  handled  by  a  wire  [cable 
served      by     a     small 
reversible  hoisting 
engine. 


JIASTER    CAU    builders'     DROP    TESTIXG    JIACHIXK, 
Installed  at  Purdue  fniversitv. 
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carried  by  springs  perlorming  the  same  function 
on  the  machine  that  is  performed  by  the  dralt 
rigging  on  a  car,  the  whole  being  suspended 
from  a  cross-girder  surmounting  two  cast- 
steel  cohimns.  In  the  original  machine  two 
couplers  were  emplo^'ed  in  this  test,  a  suitably 


For  axle  testing  tliere  arc  pimidt'd  two 
supjiorts  which  may  be  placed  upon  tiic  an\il 
on  either  side  of  the  centre  line  of  the  machine 
to  receive  the  axle,  which,  when  tlui'^  jilaced, 
may  receive  blows  from  the  drop  in  the  middle 
of  its  length.     Similar  cquipnii'nt  serves  in  rail 
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formed  equaliser  (E)  extending  between  the 
couplers  and  receiving  the  blow  from  the  drop. 
The  left-hand  elevation  (iig.  i)  shows  the 
columns  on  either  side  of  the  machine  necessary 
to  carry  the  two  couplers  referred  to.  In  the 
present  machine,  however,  the  necessity  for 
using  two  couplers  has  been  avoided  by  having 
one  end  of  the  equaliser  carried  by  a  support 
(fig.  4)  beneath  which  are  springs  of  the  same 
character  with  those  which  carry  the  yoke  on 
the  other  side.  It  is  beheved  that  in  this  manner 
the  jerk  test  of  couplers  has  been  simplified 
and  that  for  comparative  purposes  its  value 
has  not  been  diminished.  The  yoke  F  is 
designed  to  receive  coupler  shanks  of  different 
dimensions  by  an  opening  sufficiently  large  to 
admit  filling  pieces,  designed  for  the  several 
different-sized  shanks. 

Draft-gears  for  test  under  the  drop  are  fitted 
to  short  lengths  of  draft  sills,  the  ends  of  which 
may  rest  directly  upon  the  anvil  of  the  machine. 
In  the  place  of  the  usual  3'oke  and  coupler, 
dummy  construction  is  employed  which  will 
give  a  shank  reaching  out  between  the  draft 
siUs  in  such  a  manner  as  to  receive  the  b!ow 
of  the  drop.  Tension  tests  of  draft  gears  by 
use  of  this  machine  are  not  contemplated. 


THE     MACHINE    AS    A     MEDIUM     FOR    RESEARCH. 

The  Master  Car  Buildcis'  ilio])-testing  machine 
has  been  brought  into  existence  to  serve  chiefly 
in  routine  work  arising  under  certain  specifica- 
tions of  the  Association.  There  is,  however,  no 
reason  why  it  may  not  also  serve  in  work  of 
engineering  research.  In  view  of  the  important 
studies  of  a  highly  scientific  character  concerning 
the  behaviour  of  constructive  materials  under 
impact,  which  have  already  been  made  by  the 
aid  of  lighter  machines,  it  is  but  reasonable  to 
expect  that  a  heavy,  well-designed  drop  such 
as  has  been  described  will  serve  in  extending  the 
limits  of  such  inquiries.  In  so  far  as  the 
machine  may  serve  such  purposes  it  will  fill  an 
ever-increasing  field  of  usefulness. 


FIG.   4.     EQUIPMENT    FOR    TEXSIOX   TESTS. 
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By  B.  H.  Thwaitk,  C.E. 


HE  economic  supremacy  of  tlie  prin- 
ciple of  centralisation  in  modern 
work  of  power-energy  development, 
md  the  distribution  and  trans- 
mission of  such  power  electrically, 
IS  now  proved  beyond  cavil.  We 
have  had  for  many  years  evidence 
of  the  economic  etfect  of  concentration  in  the  high- 
power  ocean  steam-ship  plants,  and  engineers  only 
awaited  the  advent  of  an  economic  method  of  trans- 
mission of  power  to  accept  the  economics  of  the 
principle  of  centraUsation  on  laml. 

THE    PRIME     MOVERS    OF    THE    FUTURE. 

We  iiave  aireaily  (.■\iiicnce  ul  tin-  fLuiiuiiiy  ui  the 
system  of  concentration  in  County-electro-power 
plants,  instance  that  of  Newcastle  and  district  ;  and 
we  have  through  the  Mersey  Electric  Railway  results, 
additional  evidence  to  that  already  accumulated 
in  favour  of  the  displacement  of  the  small-power 
railway  locomotives,  by  the  system  of  centrahsed 
power  production,  and  its  electrical  distribution.  There 
is  little  question  but  that  we  are  on  the  eve  of  a  great 
revolution  in  railway  transport  methods,  and  this  may 
mean  the  electrification  of  even  our  great  trunk- 
railways.  Now  the  margin  of  possible  improvement 
in  the  modem  electrical  machinery  of  transformation 
and  distribution  has  been  gradually  narrowed  down, 
but  there  is  still  ample  margin  for  improvement  in 
the  choice  of  the  instruments  of  motive  or  dynamic 
energy  production,  and  the  battle  of  the  future  against 
inefficiency  will  probably  be  more  or  less  locaUsed 
within  the  area  allotted  to  the  reduction  of  the  thermo- 
dynamic inefficiency  of  our  prime  movers.  The 
struggle     will     probably    still    go    on — one    claiming 


the  gas  engine  as  the  solution  of  thermal  efficiency, 
and  the  other  putting  forward  the  advantages  of  the 
steam  turbine. 

It  may  here  be  mentioned  as  a  peculiar  historic 
coincidence,  that  the  engine  by  which  the  author 
obtained  the  thermal  results  that  led  to  the  harnessing 
of  the  blast  furnace  to  the  gas  engine,  and  as  a 
sequential  incident,  the  creation  of  the  high-power . 
gas  engine,  was  built  at  the  works  from  which  the 
Parsons  turbine  was  launched  into  the  commercial 
workl.* 

GAS    ENGINE     V-.     TURBINE. 

Now  the  adherents  to  the  cause  of  the  gas  engine 
make  the  following  incontestable  claims  : — 

A  proved  thermal  efficiency  on  c\ery-day  work  of 

some  30  per  cent. 
The  economic  facility  for  recovering  the  nitrogen 

and   tarry  compounds  from  the  fuel. 
Low  water  consumption. 
Less    liability    to    dangerous    explosions    than    is 

associated  with  steam  boiler  installations. 
Less  labour  requirements. 

.\  possible  mechanical  efticiency  of  .S5-90  per  cent. 

with  balanced  effort  vertical  types  of  engines. 

.\     possible     running     regularity     with     multiple 

vertically-arranged  cyhnders  that  will  satisfy 

the    cyclical    exigencies    of    polyphasic    and 

parallel-running  electrical  machinery. 

The  adherents  to   the  cause  of   the  steam   turbine 

claim — first,  an  almost  perfect  cyclical  regularity,  and 

one  that  is  unapproachable  with  a  reciprocating  engine, 

however  well  balanced  it  may  be  ;    secondly,  a  higher 

power  of  output  ratio  to  weight  of  machinery  ;   tliirdly, 

^  •  The  works  i>f  Messrs.  Cl;irkt.  Ch.ipman  .-ind  Co..  G,iteshcad. 
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seli-startiiii;.  The  adherents  to  both  power  systems 
will  secure  victories.  In  Germany,  for  example,  we 
tind  that  the  Frankfort  Electrical  Station  is  equipped 
with  steam  turbines  of  high  'power,  whereas  in  other 
parts  of  that  country  very  high-power  capacity  gas 
engines  are  in  regular  use,  and  to-day  many  are 
endeavouring  to  embody  the  cyclical  advantages  of 
the  steam  turbine  with  the  thermal  etficiency  of  tlic 
reciprocating  gas  engine  in  a  new  machine.  Un- 
fortunately, it  is  possible  that  the  active  workers  in 
this  new  development  are  overlooking  the  great  fact 
explaining  the  high-power  gas  engine  success — the 
reliance  which  can  be  placed  on  mechanical,  and  of 
course  controllable  means  to  secure  such  a  density 
of  a  gaseous  explosive  mixture  (constituted  of  gas 
of  low  calorific  value  of  only  some  80  to  100  B.Th.U. 
per  cubic  foot)  as  will  ignite  with  the  rapidity  necessary 
to  satisfy  the  high  reciprocation  of  gas  engine  practice, 
and  tliis  without  danger  of  pre-ignition  during  the 
active  period  of  compression.  Of  course  such  a  gas 
is  almost  incapable  of  ignition  at  normal  atmospheric 
pressures,  and  consequently  requires  a  compression 
application  of  some  four  to  si.x  atmospheres  to  make  it 
aiiequately  sensitive  to  ignition  influences.  In  modern 
practice  the  tendency  is  even  towards  higher  and 
higher  degrees  of  compression.  This  high-compression 
stage  is  the  secret  of  the  thermal  success  of  the  Otto 
cycle,  and  it  is  this  feature  that  wiir  constitute  the 
difficulty  in  producing  a  thermally  efficient  and 
commerciallv  satisfactory  gas  turbine,  because  if  high 
thermal  economv  is  to  be  attained  there  must  be  no 
unavoidable  dissipation  of  thermal  energy  in  com- 
pression efifort. 

CONDITIONS    INIMICAL    TO    A    GAS    TURBINE. 

The  mmmium  loss  in  the  compressional  stage  is 
secured  in  the  ordinary  Otto  cycle  because  the  com- 
pression work  is  effected  in  the  power-developing 
cylinder.  That  this  effort  involves  the  minimum 
degree  of  loss  can  be  readily  ascertained  in  any  well- 
constructed  engine  employing  high  degrees  of  com- 
pression. It  will  be  found  that  the  curve  line  of 
compression  and  that  of  re-expansion  are  almost 
line  on  line,  that  of  expansion  on  the  return  stroke 
being  only  slightly  below  that  of  the  hne  of  com- 
pression, representing  on  the  card  area  probably  at 
the  most  only  a  few-  percentages  of  dissipated  energy. 
.\nyone  who  has  studied  the  technics  of  compression 
reaUses  the  considerable  loss  in  the  flow  of  the  com- 
pressed fluid  through  contracted  areas  such  as  the 
ports  and  other  connections  of  the  compression 
cylinder,  /.<•.,  when  the  expansion  is  effected  in  a 
secondarv  cvlinder,  so  that  unless  such  compensation 
in    the    nature    of    higher-power    potential    ratios    to 


weight  of  actuating  organs  can  be  obtained  as  will 
justify  the  loss  of  energy  in  compression  work,  it  will 
be  found  to  be  irrational  to  deviate  from  the  ordinary 
Otto  reciprocating  cycle,  and  it  is  therefore  very 
probable  that  the  high-compression  stage  efiiciency 
provided  bv  the  Otto  cycle  will  prevent  the  dis- 
placement of  this  latter  reciprocating  cycle  by  the 
turbine  gas  engine,  or  even  by  the  engines  of  the 
two-cycle  principles  or  in  which  compression  and 
expan.sion  are  effected  in  two  distinctive  cylinders. 

No  turbine  air  compressors  working  at  variable  speeds 
are  likely  to  give  such  a  sustained  return  of  power 
encrgv  as  is  given  by  the  reciprocating  Otto  cycle 
engine,  and  without  this  high  initial  compressional 
stage  the  turbine  as  representing  a  thermally  economic 
principle  will  be  unavailable,  at  least  lor  using  the 
ideal  jiower-gas  of  the  future,  or  one  in  which  carbon 
monoxide  is  the  supreme  agent  of  heat  production, 
and  in  the  use  of  which  a  high  degree  of  compression 
is  necessary  to  .secure  a  sufficiently  sensitive  ignition. 
If  a  turbine  gas  engine  is  to  be  economic,  its  fuel 
agent  must  be  a  gas  that  will  be  ignitably  sensitive 
with  comparatively  low  degrees  of  pre-compression, 
such  as  is  oil  vapour  or  a  gas  rich  in  hydrocarbons  ; 
but  then  this  condition  brings  with  it  the  difficulty 
of  a  higher  range  of  temperature  in  the  working 
cylinder,  and  the  danger  of  the  overlieating  of  the 
actuating  organs  of  the  engine. 

PROPOSED     DUAL     COMBINATION    OF     GAS      ENGINE 
AND    STEAM    TURBINE. 

But  if  we  admit  that  the  practical  construction  of  a 
thermally  economic  gas  turbine  appears  to  be  almost 
unattainable,  there  is  surely  no  reason  why  the  two 
power-producing  agents — the  gas  engine  and  the 
steam  turbine — should  not  work  in  harness  together. 
Some  years  have  passed  since  Mr.  Dugald  Clerk  and 
the  author  jointly  considered  it  to  be  practicable  to 
build  a  1,000  h. p.  gas  engine  for  marine  purposes; 
since  then,  very  great  progress  has  been  made  in  the 
construction  of  internal-combustion  reciprocating 
engines  of  high  power.  If  one  were  asked  to  formulate 
a  proposition  for  a  power  plant  of  high-power 
capacity,  especially  for  marine  applications,  but 
applicable  for  land  services,  it  would  certainly  include 
a  programme  of  interdependence,  in  which  the  power 
creators  would  be  a  gas  engine  and  a  steam  turbine. 
And  why  ?  Because  in  the  gasification  of  the  fuel, 
and  in  its  preparation  for  the  gas  engine,  it  is  primarily 
essential  that  the  gas  shall  be  cooled  to  the  temperature 
of  the  atmosphere,  and  the  loss  of  the  sensible  heat 
this  temperature  reduction  involves,  might  be  pre- 
vented if  part  of  the  gaseous  fuel  were  employed  for 
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generating  steam  ;  the  combustion  o(  the  gaseous 
fuel  being  etlected  in  the  steam  boiler  furnace  with 
air  heatctl  by  being  drawn  through  the  gas  tubular 
cooling  apparatus.  Moreover,  it  is  essential  that  the 
working  cylinders  of  the  (Otto  cycle)  gas  engine  anfl 
some  of  the  actuating  organs  should  be  kept  cool, 
an  operation  involving  a  considerable  loss  of  thermal 
energy,  even  as  much  as  that  thermo-dynamically 
utilised.  Now,  a  great  proportion  of  this  thermal 
waste  could  be  avoided  if  an  auxiliary  steam  generator 
were  made  part  of  the  power  equipment.  Besides, 
the  exhaust  gases  of  the  gas  engine  are  available  as 
an  additional  source  of  heat  supply.  The  steam  thus 
generated  would  be  available  for  driving  a  steam 
turbine,  so  that  the  two  types  of  power-generating 
machines  would  be  acting  in  inter-dependent  con- 
nection for  a  common  service.  The  absolutely  perfect 
combustion  of  the  gaseous  fuel  in  the  working  cylinder 
of  the  gas  engine  would  provide  a  great  part  of  the 
thermal  potential  required  for  driving  the  steam  turbine; 
the  gasification  process  and  the  gas  engine  exhaust 
stages  would  be  drawn  upon  to  secure  part  of  the 
balance  of  heat,  the  remaining  thermal  requirement 
being  satisfied  by  direct  combustion  of  the  gaseous 
fuel  in  the  steam  boiler  furnace. 

The  steam  turbine  and  its  steam-generating 
accessories  would  provide  an  independent  auxiliary 
plant  to  serve  as  the  starting  equipment  for  the 
vertical  gas  engine,  and  the  reversal  motion  require- 
ments would  also  be  obtainable  from  such  an  elastic 
combination.  The  operating  programme  of  such 
an  interdependent  turbine  and  gas-engine  equipment 
will  be  made  up  as  follows  :  The  rapid  starting  of  the 
gasification  process  with  fan  propeller,  driven  with 
steam  initially  generated  with  solid  fuel  to  be  sub- 
se<iuently  displaced  with  gas  ;  the  starting  of  the  high- 
power  vertical  gas  engines  with  the  steam  turbine  ; 
the  reversal  of  the  gas  engines  by  the  steam  turbine, 
which  will,  of  course,  be  compounded  and  equipped 
with  condensers  ;  the  proportion  of  the  gasification 
product  required  to  be  used  in  the  steam  generator 
will  be  small  because  of  the  thermal  assistancejgiven 
by   the  gas  engine,   hot  jacket  water,  etc. 

The  pro]iosed  dual  combination  of  prime  movers 
would  give  the  followins;  advantages  to  ocean  steam- 
ships : — 

First,  it  woukl  reduce  the  thermal  loss  by  at  least* 
Ji  by  -100=40  per  cent.,  without  allowing  for  the 
heat  saved  by  the  utilisation  of  the  hot  jacket  water, 
wliirli   niit'lii   soiiirc-  a   fiirtlR-r  saving  of   15  per  cent.. 
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making   up   a    total    thermal   saving   of    5;    per   cent, 
on  the  best  existing  marine  engine  practice. 

THE    COMBINATION     AS     AFFECTINQ     BATTLESHIPS. 

I  hi-    (itlur    advanliiyc-s    that     111  ly    lio    tiuniic-rated 
woukl   mean   a  lessened  consumption  of  water.     The 
tell-tale   trail   of   smoke   issuing   from    the   funnels   of 
steamships  would   practically  disappear,   adding   thus 
to   the  comfort   and   cleanliness  of   the   ship,   besides 
reducing   the   danger   in   war  time  of  capture   by    the 
enemies  or  by  privateering  vessels.     The  advantages 
would  be  extended,  if  the  propositions  were  applied 
to  a  battle-ship,  by  other  features  of  strategic   value. 
For    instance,    during    an    engagement     the     steam- 
generating  plant  could  be  shut  down  altogether,  and 
there  would   be  no  danger  of  self-destruction  should 
the  steam  boilers  be  pierced  with  shot  or  shell.     The 
trail  of  smoke  and  its  indication  of  the  vessel's  move- 
ments would  be  absent,  and  the  piercing  of  the  funnels 
(of   small   proportion   compared    to   those   of   existing 
practice)   would   not   interfere  with    the   efficiency   of 
the  gas  engines.     The  fuel  wouUl  be  fed  into  the  high- 
pressure    gas    generators    automatically,    so    that    the 
stokers'  work  in  the  boiler  stoke-hole  of  a  battle-ship 
would  be  deprived  of  its  terrors,  and,  owing  to  the 
reduction  in  weight  of  fuel  required  for  a  given  power, 
the  storage  space   would   represent  a   more  extended 
running  power.     A  like  proposition  for  inland  services 
would   permit   smokeless   power   to   be  obtained,   anti 
with  bituminous  fuel,  the  recovery  of  the  condensable 
hydrocarbon    and    nitrogen    as    well,    the   programme 
of   operations    need    involve   only   a    very    temporary 
service  of  solid  fuel. 

For  the  purpose  of  securing  mechanical  efficiency, 
the  more  closely  the  line  of  the  curve  of  power  developed 
by  combustion  m  the  cylinder  of  the  gas  engine 
correlates  with  the  effective  crank-turning  moment 
line,  the  higher  is  the  attainment  of  mechanical 
efficiency.  A  violent  development  of  power  ahnost 
on  the  line  of  the  dead-crank  centre  is  inimical  to  the 
mechanical  and  sustained  working  efficiency  of  the  gas 
engine.  The  completeness  of  the  diagnosis  of  the 
efficiencv  of  a  gas  engine  is  limited  by  the  character 
of  our  testing  instruments  of  precision,  and  until  the 
question  of  the  variability  of  the  specific  heat  with 
rise  of  temperature  as  the  explanaion  of  the  limitation 
of  temperature  of  gaseous  combustion  is  either  accepted 
or  disproved,  and  until  an  instrument  as  reliable  as  a 
modern  pressure  indicator  can  be  found  to  directly 
determine  temperature  variations  during  |the  acting 
stroke  of  a  gas  engine,  it  is  impossible,  with  any 
practical  advantage,  to  discuss  what  is  termed  the 
entropy  character  of  a  gas  engine. 
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THE    UNDERTYPE     ENGINE. 

liY    J.     C.     R.     Al)AM>. 

(Conlinucd  from  page  },2.) 

The  piesent  series,  wliicli  is  now  concluded,  commenced  in  I'a(.i-.s  Wkekly  for  Uecember  23id. 
Previous  articles  on  Portable  Kngines,  by  the  same  author,  appeared  in  the  July-October  numbers 

of  Pace's  Magazine. 


^ESSRS.  CLAYTON  AND 
SHUTTLEWORTH,  LTD.,  of 
Lincoln,  show,  in  fig.  ii,  one 
ot  their  latest  and  most  up-to- 
date  designs  in  the  way  of 
compound  undertype  engines  for 
working  at  150  lb.  boiler  pressure.  We  have 
again  the  almost  universal  outside  steam  chests, 
steel-girder    frame,    cylindrical    guides,    centre 


bearing  to  crankshaft  (except  in  the  siriallest 
sizes),  and  in  engines  of  lOn.h.p.  ami  upwards, 
an  outside  bearing  also. 

The  automatic  expansion  gear  is  of  the  link 
type,  controlled  by  the  inverted  arm  Hartnell 
governor.  In  short,  the  engine  is  built  to 
first-class  specification,  to  a  design  which  ajspears 
to  have  conmiended  itself  to  nearly  all  the 
leading    makers,    and.    with    Messrs.    Clayton 


FIG.    II.      COMPOUND     fNDERTVPE     ENGINE    BY     MESSRS.    CLAYTON     AND     SH  L'TTLKWORTH,    LTD. 

FOR     150-LB.    BOILER    PRESSURE. 
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FIC.    12.      MESSRS.    CLAYTON-'S    SlNGLE-CYLIXDIiU     HIGH-PRESSURE     UNDEKTYPE    ENGINE. 


and  Shuttleworth's  well-known  workmanship, 
we  confess  that  it  would  be  difficult  to  suggest 
anything  in  the  way  of  improvement,  except, 
perhaps,  in  the  balancing  of  the  cranks. 

The  vertical  water-heater,  shown  in  fig.  11, 
is  not,  we  believe,  included  in  the  outfit,  but  is, 
nevertheless,  an  adjunct  which  should  form 
a  part  of  every  installation  where  the  utmost 
economy  is  studied. 

Where  there  is  a  good  supply  of  water  avail- 
able. Messrs.  Clayton,  in  common  with  other 
makers,  are  prepared  to  sujiply  condensers,  either 
of  the  jet  or  the  surface  type,  the  latter  being 
specially  applicable  where  salt  or  impure  water 
forms  the  condensing  medium. 

Messrs.  Clayton's  singlc-cyUnder  and  double- 
cylinder  high-pressure  undertype  engines  are 
shown  in  figs.  12  and  13. 


No  detailed  description  of  either  is  necessary, 
as  the  engravings  are  exceptionally  clear. 
Messrs.  Clayton's  dimensions  are  as  under, 
the  cylinder  ratio  in  compounds  being  2-6  to  i  : — 

SINGLE     AND     DOUBLE-CYLINDER     ENGINES. 


Horse 

Power. 

Cylinder. 

Revs. 

Coml. 

EKectivc. 

Dia. 

stroke. 

per  Min 

6 

15-18 

8k 

12 

140 

S 

20-25 

10 

12 

140 

10 

25-30 

II 

14 

130 

IZ 

30- 1 6 

12 

16 

120 

DOUBLE 

CYLINDERS. 

10 

25-30 

/'i 

12 

140 

1    ■> 

30-3'5 

8J 

12 

127 

14 

35-42 

9 

14 

127 

16 

40-48 

lO 

14 

127 

20 

50-60 

II 

14 

116 

25 

63-75 

I2i 

16 

116 

30 

75-90 

13 

18 

100 
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FIG.   13.      DOUBLE-CYLIXDER    HIGH-PRESSURE    UNDERTYPE    ENGINE  BY  MESSRS.  CLAYTON  AXD  SHUTTLE  WORTH. 


FIG.    14.       I6-N.H.P.    COMPOUND    UNDERTYPE    ENGINE    HY    MESSRS.    E.    R.    AND    F.    TURNER,    LTD. 
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COMPOUND     ENGINES. 

Hone  Power.  Cvlindcr.  Kevs. 

Nomr.  Eflcclivc.  Di.i.  H.P.     Dia   L.  P      per  M'n. 

10  25-30  6J  io|  172 

12  30-56  6t  Hi  172 

16  40-48  8  '3  "5° 

20  50-60  9  i4i  150 

25  63-75  10  16}         133 

30  75-90  II  i7i'  '33 

Messrs.  ¥..  R.  and  F.  Turner,  Ltd..  of  Ipswich, 
havf  favoured  us  with  a  photo  of  their  ib  n.h.ji. 
compound  undertype  engine,  the  bailer  being 
left  unlagged  to  show  the  riveting.  This  par- 
ticular engine  is  fitted  with  condenser,  which, 
of  course,  is  not  a  jmrt  of  the  regular  outfit. 
The  Turner-Hartnell  governor  controls  the 
admission  in  the  high-pressure  cylinder,  and 
there  are  many  other  interesting  features,  such 
as  the  single  fiat  guide  bar,  diagonal  bearings, 
three  in  number,  to  the  crankshaft  (which  is 
bent  out  of  a  round  steel  bar)  and  the  feed- 
pump, driven  i>y  the  !ow-[)ressure  main  eccentric 
rod.     (Fig.  14.) 

Messrs.  Turner  make  these  engines  in  the 
following  sizes,  the  average  cylinder  ratio 
being  a  little  over  2h  to  i  : — 


MESSRS.     TURNER'S    COMPOUND. 

Horse  Powci.  L  vlindtiri.  Revs. 

NO""  ,^:^^U.  "■'■  '-"•  ^'™'^'-  ^n. 

12      38  7  Hi  12  180 

16      50  8  12J  14  155 

20     63  9  '4  if'  '35 

25      78  xo  16  iS  120 

In  concluding  this  brief  survey  of  the  leading 
types  in  this  class  of  engine,  we  are  struck  by 
the  fact  that,  except  in  minor  and  unimix)rtant 
details,  the  examples  we  have  noticed  are,  to 
use  a  familiar  phrase,  "  as  alike  as  two  peas." 
If  we  except  Messrs.  Turner's  engine,  which 
contains  some  original  features,  there  is  hardly 
sufficient  difference  between  any  of  them  for 
their  own  makers  to  recognise  them  apart,  in 
the  absence  of  the  name-plate.  Is  this  due  to 
want  of  enterprise,  or  lack  of  originality,  or  is 
it  not  rather  a  convincing  proof  that  in  its 
thirty  years'  existence,  the  comparatively  short- 
stroke,  quick  sjiecd,  double-cranked  compound 
— whether  surmounted  bv  a  boiler  or  not,  is, 


lor  the  moment,  immaterial — has  gradually 
been  refined  down  by  natural  selection,  to  a 
common  standard,  the  survival  of  the  fittest, 
to  which,  it  cannot  be  doubted,  every  manu- 
facturer has  contributed  something.  Be  this 
as  it  may,  there  is  no  mistake  about  the  re- 
sultant of  all  these  efforts.  We  have  in  the 
undertype  engine  of  to-day,  a  typical  product 
of  British  brains  and  energy,  of  which  those 
who  have  laboured  in  its  cause  niav  well  be 
[iroud. 

OBITUARY. 

Mr.  Beauchamp  Tower  had  won  a  considerable 
reputation  among  engineers,  and  the  news  of  his  death 
at  the  early  age  of  59  has  been  received  with  general 
regret.  He  was  a  member  of  the  Institution  of  Civil 
Engineers,  Naval  Architects  and  Mechanical  lingineers. 
From  the  year  1870  onwards.  Mr.  Beauchamp  Tower  was 
associated  with  Mr.  Froude  in  the  experiments 
made  with  the  object  of  improving  the  design  of 
warships,  and,  indeed,  the  apparatus  employed  was 
mainly  designed  by  him.  He  aUo  engaged  in  in- 
dependent investigations  in  other  fields  of  appUed 
science  and  designed,  among  other  things,  the  spherical 
steam  engine,  a  centrifugal  pump  revolution  indicator 
and  a  gyroscopic  steady  platform  for  guns  at  sea. 
He  will  also  be  remembered  for  his  experiments  in 
connection  with  friction,  the  results  of  which  are 
recoriled  in  the  J'ransactions  of  the  Institution  of 
Mechanical  Engineers. 

i  Mr.  Frederick  Elkington,  who  died  last  week  at 
the  age  of  78,  was  the  eldest  .son  of  Mr.  George  Kichard 
Elkington,  the  patentee  of  electro-plating,  and  had 
liimself  played  no  small  part  in  the  elevation  of  the 
art  of  the  silversmith.  Outside  his  commercial  career 
Mr.  Elkington  was  recognised  in  art  circles  as  some- 
thing of  a  connoisseur,  and  he  made  a  noteworthy 
collection  of  Asiatic  enamels. 

Mr.  Thomas  Colling  Davison'  was  for  forty  years 
mtimately  connected  with  the  iron  trade  of  the  Teeside 
district.  He  was  a  partner  in  the  firm  of  C..E.  MuUer 
and  Co.  who  have  latterly  been  largely  interested  in  the 
Swedish  ore  trade. 

Mr.  John  .Anderson,  of  Coatliam,  whose  death  took 
place  last  week,  had  been  for  the  last  half  century 
connected  with  the  blast  furnaces  of  Messrs.  Bolckow. 
\aughan  and  Co. 
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LAUNCHES    AND    TRIAL    TRIPS. 


ADDITIONS     TO     THE     NAVY. 

Till-  torpfilo-boat  ilostioyer  Acss,  Inult  ami  eiiginoil 
by  Messrs.  J.  S.  White  and  Co.,  Ltd..  of  East  and 
Westj^Cowes.  to  the  order  of  the  Admiralty,  was 
launched  from  the  builders'  yard  last  week.  The 
Ness^is  230  ft.  long  over  all,  and  has  a  beam  of  24  ft . 
and  depth  of  15  ft.,  and  her  design  throughout  is  of  the 
most  modern  type,  knowni  as  the  river  class,  with 
high-standing  forecastle.  She  has  twin-screws,  and 
her  engines,  of  the  three-cylinder,  triple-expansion, 
torpedo-boat  type,  will  give  revolutions  of  350  per 
minute  when  she  is  going  at  her  full  speed  of  25 1 
knots.  She  will  have  four  boilers  of  the  White- 
Forster  type. 

The  torpedo-boat  destroyer  Ga/n  was  successfulK' 
launched  from  Messrs.  Yarrow  and  Co.'s  yard  at  Poplar 
on  Saturday  last. 

The  torpedo-boat  destroyer  Ousc  was  launched  on 
Saturday  last  from  the  works  of  t'ammell,  Laird  and 
Co.,  Ltd.,  Birkenhead. 

A     NEW     TROOPSHIP. 

The  Indian  Government  troopship  Dufferin.  the 
largest  ship  in  the  world  of  tliis  class,  has  completed 
her  official  trial.  She  attained  a  speed  of  i8'9  knots, 
nearly  half  a  knot  in  excess  of  her  contract  speed. 
She  was  designed  by  Sir  Edward  J.  Reed,  K,C.B., 
and  is  437  ft.  long,  with  a  52  ft.  6  in.  beam,  and  a 
displacement  of  7,340  tons.  She  \vill  accommodate 
1,200  officers  and  troops,  and  has  been  designed  for 
use  as  an  armed  cruiser.  The  Dufferin  was  built  In' 
Vickers,  Sons  and  Maxim. 

A     BOOTH     LINE     STEAMSHIP. 

Messrs.  Workman,  Clark,  and  Co.,  Ltd.,  of  Belfast, 
launched  on  Tuesday  from  their  yard  a  steamship 
built  to  the  order  of  the  Booth  Steamship  Company, 
(Ltd),  of  Liverpool.  The  new  steamer,  which  was 
named  the  Ansebn,  is  400  ft.  long,  with  a  gross 
tonnage  of  5,600.  A  large  steel  deckhouse  ex- 
tending the  full  length  of  the  bridge  deck  will  be 
fitted  with  commodious  state-rooms,  and  altogether 
accommodation  will  be  provided  for  140  first-class 
passengers.  The  propelUng  machinery  consists  of  a 
set  of  direct  acting  triple  expansion  engines.  The 
main  boilers  are  of  the  single-ended  cylindrical  multi- 
tubular type.  The  vessel  has  been  specially  designed 
for  the  tourist  and  general  passenger  trade  to  North 
Brazil,  and  will  run  regularly  in  the  service  between 
Liverpool  and  Para  and  Manaos. 


H.M.S.    ARGUS. 

H.M.S.  Arsus,  Imill  by  Messrs.  Bow,  .M'l.achlan 
and  Co.,  Ltd.,  Paisley,  has  completed  an  exhaustive 
series  of  trials,  comprising  power,  speed,  anchor, 
steering,  and  gun-firing  trials,  as  also  stability  tests, 
all  of  which  were  most  successfully  performed,  the 
power  and  speed  results  achieved  being  in  excess  of 
contract  requirements. 

THE  TVNE. 
Ou  Saturday  la>l  the  screw-steamer  Uoitinmiitl. 
built  by  the  Northumberland  Shipbuilding  Company, 
Ltd.,  Howdon-on-Tyne.  to  the  order  of  Messrs.  John 
Cory  and  Sons,  Ltd.,  Cardifi,  for  the  Seville  and 
United  Kingdom  Carrying  Company,  Ltd.,  left  the 
.  Tyne  for  her  trial  trip.  This  vessel  is  the  ninth  built  for 
the  above  firm,  and  is  constructed  to  the  liighest  class 
at  Lloyd's,  single  deck,  built  under  special  survey. 
Her  dimensions  are  n^  ft.  over  all,  48  ft.  breadth 
extreme,  and  24  ft,  3  in.  moulded. 

The  machinery  has  been  supplied  hy  Messrs. 
Richardsous,  Westgarth  and  Co.,  Ltd.,  Sunderland,  with 
cylinders  23  J  in.,  39  in.,  and  64  in.  by  42  in.  stroke, 
and  two  large  boilers  1 5  ft.  diameter,  by  10  ft.  6  in. 
long,  with  a  working  pressure  of  160  lb.  per  square  inch. 
The  vessel  is  designed  to  carry  5,350  tons  on  a  Ught 
draft.  The  trial  trip  proved  in  every  way  satisfactory, 
the  machinery  worked  without  a  hitch,  and  a  speed 
of  10  knots  was  easily  obtained. 

HARTLEPOOL. 
The  new  steel-screw  steamer  Germanic,  recently 
launched  by  Irvines  Sliipbuilding  and  Dry  Docks 
Company,  Ltd.,  West  Hartlepool,  and  built  to  the 
order  of  Messrs,  W.  H.  Cockerline  and  Co.,  Hull, 
proceeded  to  sea  for  her  trial  trip.  She  is  of  the 
follovring  dimensions  :  342  ft.  by  49  ft.  6  m.  by 
25  ft.  2  in.,  and  of  a  large  measurement  cargo  capacity. 
The  vessel  is  built  to  Lloyd's  liighest  class  under  special 
survey,  and  is  of  the  single-deck  type,  having  poop 
bridge  and  top-gallant  forecastle. 

Engines  of  the  triple-expansion  type  have  been 
suppUed  and  fitted  by  Messrs.  Richardsous,  Westgarth 
and  Co.,  Ltd.,  Hartlepool,  having  cylinders  234  in., 
39  in.  and  66  in.  by  45  in.,  two  S.  E.  boilers  each 
16  ft.  bv  10  ft.  6  in.  working  at  a  pressure  of  l8olb. 
After  adjusting  the  compasses  a  series  of  runs  were 
made,  and  a  mean  speed  of  1 1  knots  was  obtained, 
the  engines  working  smoothly  and  well.  The  vessel 
then  proceeded  to  Barry  to  load. 
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THE  WEEK  AMONG  THE  TECHNICAL  SOCIETIES. 


INSTITUTION    OF    CIVIL    ENGINEERS. 


SIR   WILLIAM   WHITE   ON   THE    VISIT   TO   AMERICA. 

At  a  meeting  of  this  Institute  ou  Tuestlay  last.  Sir 
GuUford  Molesworth,  President,  in  the  cliair.  Sir  Wilham 
White,  K.C.B.,  Past-President,  delivered  an  address  on 
•The  Visit  to  the  United  States  and  Canada."  There 
was  a  Iar{;e  attendance  of  members,  and  among  those 
present  were  :  Lord  Strathcona,  who  was  elected  an 
honorary  member,  Sir  Geo.  Bruce,  and  Mr.  .Alexander 
Siemens.  The  lecture,  which  was  illustrated  by  numerous 
lantern  slides,  was  listened  to  with  considcralile  interest. 
It  was  repeated  to  a  second  audience  on  Wednesday 
afternoon.  The  following  is  an  abstract  of  the 
lecture  : — 

For  the  first  time  in  the  history  of  the  Institution  a 
visit  has  been  paid  to  .\merica  by  a  representative 
body  of  its  members. 

The  first  reception  by  the  President,  Council,  and 
members  of  the  .\merican  Society  took  place  on 
September  t3tli.  One  notable  feature  of  this  memorable 
gathering  was  the  appearance  thereat  of  Mr.  Charles 
Haswell,  M.  Inst.  C.E.,  who  is  undoubtedly  the  "  father" 
of  living  engineers.  He  is  now  in  his  97  th  year  and 
still  possesses  his  full  faculties.  Mr.  Haswell  was  the 
first  engineer-in-chief  of  the  United  States  Navy  more 
than  sixty  years  ago,  and  had  personal  knowledge 
of  the  Clermont,  the  first  passenger  steamer,  built 
by  Fulton.  The  visit  to  the  New  York  district  con- 
tinued until  the  morning  of  September  19th,  the 
arrangements  including  visits  to  a  considerable  number 
of  important  engineermg  works  as  well  as  excursions 
of  the  greatest  interest.  New  York  and  the  surround- 
ing district  constitute  a  great  field  for  engineering 
operations  of  the  most  varied  and  important  character. 
Indeed,  it  may  be  said  with  propriety  that,  but  for  the 
work  of  the  civil  engineer.  New  York  could  not  have 
become  the  great  and  growing  city  which  it  is.  Unless 
engineers  had  provided  means  for  rapid  transit — 
bridges,  tunnels,  road  and  railway  communications, 
deep  water  approaches  to  the  harbour,  berths  and 
warehouse  for  shipping,  the  wjnderful  developmants  in 
"Greater  New  Y'ork  "  ^during  recent  years  could  never 

have  been  made.  

The  Rapid  Transit  Subway  was  the  first  among  many 

great  works,    now  in  progress  in    New  Y'ork,   visited. 

The   demands   for    transit   increase   so   raputly    that 

one  hears  confident  expressions  of  opinion  by  competent 

authorities   that,    before   the   subway   is  entirely   com- 


pletetl,  it  will  be  necessary  to  begin  preparations  for 
another,  and  so  extend  to  other  portions  of  the  city 
the  triple  provision  of  elevated  railway,  street  tram- 
way and  subway. 

NEW    YORK    AND    CITY    DISTRICT. 

The  electric  generating  station  connected  with  the 
subway  is  placed  on  the  North  River  between  58th 
and  59th  streets,  and  was  opened  for  inspection. 
When  completed  it  is  claimed  that  it  will  be  capable  of 
producing  more  power  than  any  electrical  plant  in  the 
world. 

In  close  connection  with  the  question  of  rapid 
transit  stands  the  construction  of  high  buildings,  which 
originated  in  Chicago,  and  are  becoming  general  in 
New  York  and  other  great  cities  of  America.  The 
party  had  the  privilege,  not  merely  of  seeing  many 
completed  bnildings,  but  of  inspecting  some  of  the 
largest  size  while  they  were  in  process  of  construction. 
Tliis  opportunits'  was  the  more  valuable,  having 
regard  to  the  growing  adoption  in  this  country  of  steel 
structures  for  building  purposes.  It  is  satisfactory  to 
note  one  fact  :  in  the  production  of  special  sections  of 
steel  joists  and  girders  suitable  for  such  buildings,  our 
most  recently  designed  steel  works  compare  favourably 
with  the  United  states. 

Since  the  constitution  of  Greater  New  York  the 
necessity  for  improved  means  of  communication 
between  Manhattan  and  Long  Islands  has  been  more 
fully  recognised,  and  steps  have  been  taken  to  provide 
them.  The  Brooklyn  Bridge  has  been  open  for  nearly 
thirty  years,  and  the  daily  average  of  passengers  is 
reckoned  at  350,000.  The  new  Williamsburg  Bridge, 
just  completed,  is  Uke  the  Brooklyn  a  suspension 
bridge,  "  double-decked,"  with  deep  girders  between  the 
the  two  platforms. 

The  Manhattan  Bridge,  now  buiUling,  is  situated 
between  the  Brooklyn  and  Williamsburg  Bridges.  It 
will  be  a  suspension  bridge,  the  total  length  (with 
approaches)  being  nearly  10,000  ft.,  and  the  main  span 
nearly  1,500  ft.  .\nother  bridge  is  in  progress — 
the  Blackwell's  Island  Bridge— further  to  the  north. 
The  span  over  the  main  channel  will  be  nearly  i,iOO  ft., 
that  over  the  other  channel  nearly  1,000  ft.,  and  that 
across  Blackwell's  Island  over  600  ft.  There  will  be 
six  piers,  two  on  Blackwell's  Island,  and  two  on  each 
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l>ank.  Ihi'sc  three  bridges  will  provide  lor  about 
ij  millions  of  passengers  per  dav,  and  cost  nearly 
II  millions  sterling. 

Further  iraproveraents  in  communication  between 
Manhattan  Island,  New  Jersey,  and  Long  Island,  arc 
being  made  by  means  of  tunnels  beneath  the  Hudson 
and  East  Rivers,  and  facilities  were  granted  for  visiting 
these  works. 

These  numerous  schemes  originate  in  the  immense 
and  growing  traffic  of  the  City,  and  are  favoured  by 
the  remarkable  advances  made  in  recent  years  in 
methods  and  plant  for  tunnel  construction. 

BROOKLYN     NAVAL     YARD. 

This  is  one  of  the  largest  and  best  equipped  Govern- 
ment establishments  of  the  kind,  and  has  great  natural 
advantages.  The  water  front  is  more  than  2!  miles 
in  length  and  the  yard  contains  three  graving  docks, 
two  building  slips,  and  deep-water  jetties  at  which 
warsliips  of  the  largest  size  can  lie  afloat.  Hitherto, 
shipbuilding  for  the  United  States  Navy  has  been 
almost  entirely  conducted  in  private  establishments, 
but  it  has  recently  been  decided  by  Congress  to  be 
desirable  to  build  a  first-class  battleship  at  New  York, 
in  order  to  compare  cost  and  rate  of  production  with 
that  in  private  yards.  The  party  had  the  opportunity 
of  seeing  the  battleship  Connecticut  practically  ready 
for  launching.  She  is  a  first-class  vessel,  which  in 
<Umensions,  armour,  armament,  and  speed,  compares 
favourably  with  the  largest  European  battleships. 
In  order  to  build  the  Connectictit  a  new  slip  had  been 
specially  constructed  with  piled  foundations.  The 
cantilever  cranes  used  for  lifting  materials  during 
construction  were  interesting  as  examples  of  American 
practice.  Besides  its  equipment  for  building  and 
repairing  ships  the  navy  yard  has  large  provision 
for  dealing  with  the  coaling  of  the  fleet,  including 
powerful  cranes  and  large  storage  capacity.  In  the 
latter  the  coal  bins  are  constructed  of  concrete  and 
steel,  and  elevated  on  steel  columns,  so  that  ships 
lying  alongside  may  have  coal  run  into  their  bunkers 
from  the  bins.  A  steel  tower  with  projecting  arms 
operates  on  a  track  above  the  bins  and  so  enables 
the  coal  to  be  distributed  to  the  bins.  Electrical 
power  has  been  largely  developed  in  recent  years 
throughout  the  establishment.  The  great  Croton  dam 
was  also  visited.  The  dam  is  297  ft.  in  height,  206  ft. 
thick  at  the  bottom,  18  ft.  thick  near  the  top,  and  has 
a  length  of  1,168  ft.,  exclusive  of  the  "  spillway," 
which  is  1 ,000  ft.  long.  The  total  volume  of  masonry 
is  750,000  cubic  yards.  It  impounds  32,000,000,000 
gallons  in  a  lake  19]-  miles  long,  about  3,400  acres  in 
area,  with  a  maximum  depth  of  146  ft.     This  is  the 


last  of  a  series  of  nme  dams  in  the  valley.  \hv  lolal 
storage  being  75,ooo,cx)0,ooo  gallons  impoundeii  from 
an  area  of  about  360  square  miles.  One  notable  feature 
was  the  use  of  two  steel  towers,  on  wliich  the  derricks 
were  placed  at  a  considerable  height  above  the  work. 
.\s  it  rises  in  height  the  lower  portions  of  the  towers 
are  enclosed  in  the  masonry,  and  so  permanently 
Iniilt  in,  lieing  tightly  sealed  with  concrete.  This 
jilan  renders  unnecessary  the  frequent  shifting  of 
derricks  required  when  they  are  placed  on  the  masonry. 

THE     CANADIAN     TOUR. 

The  party  left  lor  Montreal  on  September  iQth. 
Colonel  .'\nderson,  the  president  of  the  Canatiian 
Society  of  Civil  Engineers,  boarded  the  train  before  it 
reached  Montreal  and  gave  us  a  hearty  welcome  to 
Canada.  This  was  an  earnest  of  the  cordial  receptions 
offered  to  members  of  the  Institution  at  every  place 
visited  during  the  eight  days'  stay  in  the  Dominion. 
The  time  was  all  too  short  to  do  justice  to  the  compre- 
hensive programme  which  had  been  prepared,  including 
visits  to  Montreal,  Quebec.  Ottawa,  Toronto,  and 
Niagara,  as  well  as  to  many  engineering  works  executed 
or  in  progress.  M  the  present  time  great  schemes 
for  the  development  of  the  natural  resources  of  the 
Dominion  are  in  progress  and  in  contemplation. 
These  schemes  include  the  construction  of  a  new 
Trans-Continental  Railway,  and  of  other  new  and 
important  railway  communications — the  development 
of  the  waterways  between  the  great  lakes  and  the 
Atlantic,  fuller  utiUsation  of  numerous  sources  ol 
water-power  for  industrial  purposes  and  for  the  pro- 
duction of  electrical  energy,  as  well  as  many  other 
methods  of  increasing  and  transporting  the  natural 
products  and  the  growing  manufactures  of  this  mar- 
vellous country.  No  engineer  who  visits  Canada  can 
fail  to  be  impressed  by  the  enterprise  and  courage 
with  which  the  Government  and  private  Associations 
are  facing  these  and  other  great  problems,  upon  the 
solution  of  which  depends  the  maldng  of  a  nation. 
When  it  is  remembered  that  the  total  population 
of  Canada,  with  its  immense  extent  and  wonderful 
possibilities,  is  only  about  si  millions  of  people,  the 
scale  and  cost  of  these  great  engineering  works  seem 
even  more  remarkable.  It  is,  of  course,  true,  and  it  is 
a  fact  of  which  we  may  be  proud,  that  British  capital 
has  much  to  do  with  these  undertakings,  and  it  may 
be  hoped  that  it  will  occupy  the  first  place.  But 
allowing  for  this  assistance,  the  utmost  credit  belongs 
to  Canada  for  the  steps  that  are  being  taken  to  facilitate 
communication  and  transport,  to  develop  the  natural 
riches  of  the  country,  and  to  favour  the  growth  of 
population. 
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The  visits  arranged  enabled  the  English  visitors  to 
see  some  examples  of  the  most  characteristic  features 
in  these  several  developments.  One  of  the  most  im- 
portant features  of  the  new  Trans-Continental  line 
of  railway  is  the  great  bridge  to  be  built  about  six 
miles  above  Quebec.  It  is  to  be  constructed  on  the 
cantilever  principle,  with  a  channel  span  ot  i.Sooft. 
( TOO  ft.  more  than  the  Forth  Bridge),  containing  a 
suspended  span  of  '175  ft.  and  two  cantilever  spans 
each  of  562J  ft.  The  length  between  abutments  is 
3,240  ft.  The  height  of  the  suspended  span  at  the 
centre  is  130  ft.;  the  height  above  high  tide  160  ft. 
The  bridge  is  designed  to  carry  two  railway  tracks 
in  the  centre,  and  a  highway  and  electric  railway 
on  each  side ;  all  these  lines  will  be  laid  l)etween 
the  main  trus-ses  of  the  structure  which  are  67  ft.  apart 
(centre  to  centre).  The  height  of  the  main  piers  above 
the  pier  coping  is  530  ft.  The  tnisses,  tyres,  anchorages 
and  floors  are  to  be  of  mild  steel.  The  piers  have  been 
built:  their  width  at  the  coping  is  30  It.,  leneth  133  ft., 
and  height  above  high  tide  30  ft.  The  width  of  the 
anchor  piers  at  coping  is  22  ft.,  and  their  length  102  ft. 
The  total  estimated  weight  of  steel  in  the  bridge  is 
about  32,000  tons,  and  the  weight  of  the  anchor  pier 
counterpoise  about  11,000  tons,  .\nother  interesting 
visit  was  that  made  from  Montreal  to  the  Victoria  Bridge 
across  the  St.  luiwTence,  the  visitors  having  the  advan- 
tage not  merely  of  inspecting  the  structure,  but  of 
receiving  explanations  as  to  the  method  by  which 
traffic  was  maintained  during  the  construction  of  the 
new  bridge,  as  well  as  the  means  taken  for  removing 
the  tubular  bridge  after  the  new  bridge  was  com- 
pleted. 

The  new  shops  at  .\ngus  (near  Montreal)  of  the 
Canadian  Pacific  Railway  Company  are  well  advance<I, 
and  will  be  the   '  Crewe  "  of  that  system  when  completed. 

THE     WATERWAYS     OF     CANADA. 

"  The  profound  penetration  ami  [wrmeaiion  of  the 
country  by  waterways  is  the  great  characteristic  of 
Canada."  The  visitors  saw  something  of  Lake  Ontario 
and  I..ake  Michigan,  and  pa.ssed  the  southern  end  of  Lake 
Huron.  They  saw  the  Ottawa  River  from  Parliament 
Hill,  and  had  a  most  interesting  day  on  the  St.  Law- 
rence, when  the  City  of  Montreal  provided  a  steamer 
to  convey  them  through  the  Soulanges  Canal,  and 
back  through  the  famous  Lachine  Rapids.  But  they 
had  no  indication  of  the  magnitude  of  the  great  lakes 
and  rivers,  or  of  the  canals  that  have  been  constructed 
to  communicate  between  the  lakes  and  the  Atlantic. 
The  extent  of  the  shipping  and  trade  of  the  lakes  is 
hardly  realised   here,   or   the   importance  attaching   to 


possession  of  traffic  from  the  lakes  to  the  open  sea. 
On  the  other  side  this  is  well  understootl,  and  the  com- 
petition is  keen  between  the  United  States  and  Canada. 
On  the  improvement  of  the  Erie  Canal  it  is  proposed 
by  the  United  States  to  spend  about  20  millions 
sterling.  The  Canadian  Government,  about  the  time  of 
our  visit,  decided  to  spend  £50,000  on  surveys  and 
investigations  as  to  the  probable  cost  of  making  a 
new  waterway  22  ft.  deep  from  Georgian  Bay,  on  Lake 
Huron,  by  the  Ottawa  River,  to  Montreal.  This  would 
be  the  shortest  distance  (425  mUes)  from  the  lakes  to 
Montreal,  the  port  lying  furthest  up  the  St.  Lawrence 
to  which  ocean-going  ships  proceed.  By  existing  routes 
the  shortest  distance  from  Sault  St.  Marie  to  Montreal 
is  950  miles  ;  the  new  canal  would  reduce  this  to  610 
miles.  The  magnitude  of  the  shipping  passing 
through  the  canals  at  Sault  St.  Marie  may  be  seen 
from  the  statement  that  so  long  ago  as  1889  the 
aggregate  tonnage  approached  ji  million  tons,  and 
exceeded  the  corresponding  tonnage  for  the  Suez 
Canal  by  nearly  half  a  million  tons,  although  the 
navigation  was  open  only  234  days  in  the  year.  The 
Canadian  authorities  are  clearly  well  advised  in  en 
deavouring  to  improve  the  commimication  of  such 
a  traffic  with  the  sea  via  the  St  Lawrence,  and  the 
results  of  the  sur\eys  of  the  Georgian  Canal  will  be 
awaited   with  interest. 

.\s  to  the  St  Lawrence  itself  the  navigable  channel  to 
Montreal  for  large  ships  has  a  minimum  width  of  300  ft. 
extending  to  550  ft.  at  the  cur\'es  ;  and  it  is  expected 
that  a  depth  of  30  ft.  throughout  will  be  obtained 
next  summer.  Extensive  works  are  also  in  progress 
for  the  improvement  of  the  port  and  for  increased 
accommodation  for  large  ships.  These  were  visited 
by  many  members  of  the  party.  Montreal  obviously 
intends  to  maintain  its  position  as  the  head  of 
ocean  navigation,  and  the  terminus  of  the  great 
canal  systems. 

The  resources  of  Canada  in  water-power  are  unsur- 
passed. Already  large  use  has  been  made  of  them 
for  the  generation  of  electricity  and  for  industrial- 
purposes.  What  has  been  done  as  yet  is  only  a  com- 
mencement of  a  great  development  that  will  have  far- 
reaching  consequences  on  the  future  of  the  Dominion. 
Many  opportunities  were  afforded  to  see  examples  of 
the  utilisation  of  water-power.  No  one  could  fail  to  realise 
the  enormous  possibilities  of  development  in  the  pulp 
and  paper  industry,  lumber  being  abundant  and  easily 
brought  in  rafts  down  tlie  river  to  the  mills,  power  cheap, 
and  a  good  supply  of  labour  available.  There  is  at 
present  a  great  export  of  pulp  to  paper  mills  in  the 
United  States  ;  but  Canadians  are  not  slow  to  realise 
that   paper,   rather   than   pulp,   should   be   their  main 
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product.  It  is  said  that  within  a  few  miles  of  Ottawa 
there  is  200,000  h.p.  of  water-power,  and  within  a 
radius  of  45  miles  nearly  a  million  horse-power. 

UTILISATION     OF     WATER     POWER. 

Outside  Quebec,  at  the  famous  falls  of  Montmorency, 
is  a  -very  interesting  electric  generating  station. 
The  falls  are  nearly  270  ft.  in  height  ;  the  head  utilised 
being  200  ft.  Five  turbines  are  installed  each  of 
1.000  h.p.,  and  the  current  is  employed  in  electric 
traction  on  the  Quebec  Railway  and  for  lighting. 

Then  there  are  the  Shawingan  Falls  (near  Montreal). 
The  falls  are  about  150  ft.  high,  and  the  water-power 
is  estimated  to  be  sufficient  to  produce  upwards  of 
100.000  "i.p.  Here  water  is  taken  out  of  the  river  by 
a  canal  i. too  ft.  long.  100  ft.  wide,  and  20  ft.  deep. 
In  the  power-house  there  are  installed  three  pairs  of 
inward-di.scharge  turbines,  each  pair  (at  180  revolutions 
per  minute)  being  capable  of  deUvering  6,000  h.p.  .\ 
fourth  unit  was  being  installed,  and  will  be  capable  of 
deUvering  10,500-h.p.  The  electric  energy  is  utilised 
in  factories  from  2  to  20  miles  distant,  and  in  Montreal 
85  miles  away.  .\t  the  latter  city  6,000  h.p.  are  now- 
being  deUvered  at  a  pressure  of  50,000  volts.  Amongst 
the  industries  obtaining  power  fromthese  falls  are  electric 
lighting  and  traction,  the  manufacture  of  calcium 
carbide  and  ferro-manganese,  and  pulp  mills  ;  linen 
mills  are  to  follow.  Within  four  years  of  the  time  when 
the  Shawingan  Falls  were  accessible  only  by  canoe,  they 
have  been  thus  utiUsed. 

The  visit  to  Niag.ara  was  made  on  September  27th. 
.\part  from  the  electric  installations  (which  have 
been  described  in  Page's  Weekly),  numerous  and  inter- 
esting engineering  problems  are  involved  in  the  works  at 
Niagara.  Great  difficulties  had  to  be  faced  in  making 
the  coffer-dams  required  for  the  construction  of  the 
head-works.  The  rapid  and  turbulent  stream  and 
the  nature  of  the  river  bottom  were  the  principal  causes 
of  difficulty,  and  they  were  overcome  only  by  perse 
verance  and  large  expenditure.  It  was  necessary 
also  to  provide  protection  against  floating  ice,  logs, 
and  other  sohd  objects.  Careful  screening  of  the 
intakes  was  essential,  as  well  as  arrangements  for 
deflecting  the  current  and  regulating  the  velocity 
of  flow.  .\t  the  head-works  of  the  Electrical 
Development  Company,  a  large  area  of  the  river- 
bed was  laid  bare,  and  one  could  see  how  curiously 
the  flow  of  water  in  the  rapids  had  eroded  the  rocky 
bottom. 

Two  of  the  three  great  undertakings  on  the  Canadian 
side  are  practically  due  to  .American  capital  and  enter- 
prise—a fact  which  does  not  redound  to  British  credit, 
havhig  regard  to  the  enormous  amount  of  British  capital 


available     for     investment.     The     third    company     1-^ 

distinctively  Canadian,   and  is  closely  associated   witli 

Toronto. 

THE     ILLINOIS     TUNNELS. 

Two  d.ays  were  a  ridiculously  inadequate  time  to 
devote  to  such  a  city  as  Chicago,  having  regard  to  its 
special  features  as  well  as  the  great  manufacturing 
and  engineering  works,  which  were  freely  opened 
for  inspection.  AH  that  could  possibly  be  done  uniler 
the  circumstances  was  done. 

Members    interested    in    bridge    construction    were 
taken    on   steamers    to   inspect    many   different    types 
spanning  the  river,   and   had   the  opportunity  of  con- 
trasting ordinary  swing  bridges  with  island  ]>iers  in  the 
centre  of   the  channel,   with   the   Waddell   Lift    Bridge, 
which  can  be  bodily  raised  155  ft.  above  the  water,  and 
with   rolling    bascule   bridges,    which    have   now    been 
generally  adopted  and  have  great  advantages  in  leaving 
clear  the  whole  width  of  the  channel.     A  large  example 
of   the   last    type   was   in   process   of   erection,    and    its 
interesting     details     and     mechanisms     were     visible. 
Others  visited  electric  generating  stations,  and  saw  in 
actual  work  some  of  the  largest  steam  turbines  of  the 
Curtis  type  yet  made.     Probably  the  most  interesting 
of  all  these  visits  was  that  paid  to  the  central  station  and 
tunnels  of  the   Illinois  Tunnel  Company.     This  extra- 
ordinary enterprise  is  now  far  advanced  towards  com- 
pletion, after  many  years  work  and  great  expenditure — 
said  to  reach  four  millions  sterling.  It  had  a  modest  be- 
ginning.    The     first     concessions     were     granted     for 
accommodating  telephone  cables,  in  connection  with  a 
novel  system  which  provides  for  each  subscriber  being 
able  to  put  himself  in  communication  with  any  other 
subscriber,   without   the  intervention  of  attendants   at 
the    Central    Telephone    Exchange.     This    system    is 
now   in   operation.     The   promoters   afterwards   came 
to  the  conclusion   that   the   system   of  subways   might 
be  used  for  the  handling  of  freight  by  electric  traction, 
as  well  as  for   telephone  cables,   and  they  have  given 
effect   to   that  idea  on   an   enormous  scale.     Subways 
of  small  sectional  area  have  been  formed,  at  a  moderate 
depth  below  tlie  surface,  under  all  the  principal  streets 
of    the    business   quarters,    and     equipped    for    electric 
traction.     By  this  means  it  is  hoped  that  overcrowded 
thoroughfares,    along    which    stand    the   high   buildings 
used  as  oftices,  warehouses,  and  stores,  will  be  relieved 
of  the   heavier   traffic   and   freight.     The   visitors   were 
taken  through  miles  of  these  tunnels  and  their  sidings, 
iinaUy    emerging    on    the    lake    front,    where    a    great 
scheme  of  reclamation  is  in  progress,  and  a  public  park 
IS  to  be  formed.     The  tunnel  scheme  has  been  worked 
out  with  thoroughness  and  skill ;    it  provides  for  under- 
ground stations  and  sidings  at  the  great  railway  termini. 
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iiml  in  the  basi-inents  of  warehouses  and  stores.  Local 
conditions  of  subsoil  have  favourc<l  the  construction 
of  these  tunnels,  and  reduced  outlay,  but  they  un- 
doubtc<lly  constitute  a  great  engineering  undertaking. 
The  South  Chicago  Works  of  the  Illinois  Steel  Com- 
pany were  also  visited.  This  is  one  of  three  establish- 
ments belonging  to  the  company,  which  has  a  capital 
of  seven  millions  stcrUng  and  employs  10.000  men.  The 
works  at  South  Cliicago  cover  more  than  300  acres,  and 
include  the  largest  rolling  mill  in  the  world.  All 
departments  of  iron  and  steel  manufacture  are  repre- 
sented, the  equipment  is  of  the  most  modern  type,  and 
the  output  is  e.\tremely  large.  One  of  the  most  interest- 
ing features  was  the  powerful  plant  operated  by  electric 
power,  used  for  rapidly  discharging  cargo  from  steamers 
lying  at  the  wharves  immense  weights  of  iron  ore, 
and  for  transporting  this  ore  to  the  great  blast  furnaces 
situated  within  easy  reach  of  the  stores  of  iron  ore  and 
the  wharves.  The  resultant  economy  in  cost  of 
transport  which  accompanies  increased  dimensions 
m  steamshiiis  has  not  been  overlooked  on  the  lakes, 
and  the  last  few  years  have  witnessed  enormous  develop- 
ments, vessels  l>eing  now  employed  which  can  carry 
upwards  of  10,000  tons  of  dead  weight. 

CHICAGO     DRAINAGE     CANAL. 

A  good  many  of  the  visitors  inspected  the 
Chicago  drainage  canal.  This  canal,  although  designed 
primarily  for  sanitary  purposes,  is  now  regarticd  as  part 
of  a  grand  scheme  for  a  deep  waterivay  from  Lake 
Michigan  to  the  Mississippi  river.  It  is  pointed  out  that 
the  work  is  easy  of  accomplishment  because  of  the  exist- 
ence of  the  sanitary  canal  ;  that  the  people  of  Cliicago 
have .  already  expended  almost  43  million  dollars  on 
their  sanitary  canal,  and  will  have  to  spend  55  million 
dollars  on  the  completion,  whereas  the  estimated 
cost  for  the  entire  remainder  of  the  work  does  not  ex- 
ceed 27  million  dollars.  The  volume  of  water  which 
will  be  carried  by  the  canal  when  completed  is  designed 
to  be  600,000  cubic  ft.  per  minute. 

The  visitors  had  an  opportunity  of  inspecting  tlie 
ingenious  controlling  arrangements  which  have  been 
constructed  at  the  southern  end  of  the  canal,  and  seeing 
the  "  bear-trap "  dam  worked.  There  are  seven 
sluice  gates  of  metal  with  masonry  bulkheads,  each 
having  an  opening  30  ft.  in  width,  with  a  vertical  play 
of  20  ft.  The  bear  trap  dam  has  an  opening  of  160  ft. 
and  a  vertical  oscillation  of  17  ft.  This  dam  con- 
sists of  two  great  metal  leaves  hinged  together  and 
working  between  masonry  bulkheads.  The  <lown- 
strcam  leaf  is  securely  hinged  to  the  foundation,  and 
the  raising  or  lowering  of  the  dam  is  accomplished 
bv    the    admi.ssion     or    discharge    of    water    through 


regulating  valves.  It  will  be  seen  from  a  comparison  of 
this  canal,  with  other  existing  ship-canals,  that  the 
people  of  Cliicago  have  given  another  proof  of  their 
enterprise  and  courage  in  having  undertaken  and 
carried  out  tliis  great  work  on  a  scale  suflficient  to  make 
it  form  part  of  an  inland  channel  for  ships  from  the 
lakes  to  the  Mississippi.  The  eliect  on  the  commerce 
of  Chicago  must  be  immense. 

The  party  also  visited  the  St.  Louis  International 
Engineering  Congress. 

CONCLUSION. 

There  can  be  no  doubt  but  that  tliis  visit  enabled 
American  and  Canadian  engineers  to  give  practical 
proof  of  their  fellowship  with  British  engineers. 
One  effect  of  the  visit,  it  is  hoped,  will  be  the  extension 
of  the  membership  of  the  parent  Institution  of  Civil 
Engineers  to  many  eminent  .Vmerican  and  Canadian 
engineers  charged  with  the  conduct  of  the  great  works 
incidental  to  the  development  of  the  resources  and 
commvmications  of  that  continent. 

The  development  of  the  Dominion  is  in  an  early  stage, 
but  those  charged  witli  the  responsibility  of  Govern- 
ment are  fully  aUve  to  the  grandeur  of  its  resources  and 
its  potential  greatness.  The  realisation  of  this  policy 
largely  depends  upon  the  execution  of  engineering 
works  of  enormous  magnitude.  In  Canada  is  to  be 
found  a  splendid  field  for  British  enterprise  and  capital. 
Canadian  engineers,  without  exception,  expressed  the 
hope  that,  in  the  organisation  and  conduct  of  the  great 
works  now  contemplated  or  to  be  undertaken  hereafter, 
they  \vill  have  the  assistance  of  British  engineers,  and 
especially  of  young  engineers.  No  better  school  for 
aspirants  in  the  profession  can  be  found  than  that 
allorded  by  the  Dominion.  In  these  islands  from  the 
nature  of  the  case,  fewer  and  fewer  opportunities  for 
great  engineering  undertakings  will  present  themselves  ; 
but  in  Canada  one  sees  only  the  beginning  of  things, 
with  immense  possibilities  in  the  immediate  future. 
What  is  true  of  Canada  is  true  also  of  our  other  colonies 
and  dependencies,  and  it  may  be  hoped  that  in  the  future 
British  enterprise  and  British  capital  will  be  more 
largely  devoted  to  the  development  of  the  resources 
of  the  British  Empire,  and  less  to  corresponding  work 
in  foreign  countries.  Within  its  limits  are  to  be  found 
in  profusion  all  natural  riches,  both  vegetable  and 
mineral,  which  are  essential  to  the  sustenance  of  the 
people,  or  as  the  raw  materials  of  manufactures.  In 
its  manifold  and  varied  sources  of  power,  the  command 
of  labour,  the  number  and  generally  prosperous  con- 
dition of  its  population,  the  skill  and  experience  of 
its  industrial  leaders  and  workers,  the  Empire  as  a 
whole  is   unrivalled.     On   all  si<les  lie  possibilities  for 


>M 


PAGE'S    WEEKI.Y. 


JWl'AKV    i;,,    U)Ov 


development  ;  and  it  is  our  duty  to  sec  that  the  great 
heritage  which  has  come  into  our  possession  shall  be 
enriched  and  consolidated.  The  "building-up"  of 
the  British  Empire  is  the  concern  of  all  its  citizens  ; 
not  the  peculiar  task  of  statesmen.  In  this  great 
undertaking  it  is  certain  that  civil  engineers  must 
play  a  most  important  part,  and  that  the  influence  of 
the  Institution  of  Civil  Engineers  must  be  even  greater 
in  future  than  it  has  been  in  the  past. 


RUGBY    ENGINEERING    SOCIETY. 

PATTERN     MAKING, 

.M  the  meeting  of  this  socift\,  hohl  on  tin-  uh 
inst.,  a  paper  on  this  subject  was  read  by  Mr.  R. 
Watson,  of  which  the  following  is  an  abstract : — 

Upon  receiving  a  drawing  in  the  pattern-shop, 
if  the  work  is  at  all  complicated  it  is  set  out  full  size, 
but  in  some  cases  sections  only  are  required  for 
the  construction  of  the  pattern  and  arrangement  of 
cores.  Machining  allowances  are  shown.  All  the 
setting  out  is  done  to  a  contraction  rule,  so  that  any 
dimension  which  may  be  taken  is  the  pattern  size. 
The  first  thing  which  has  to  be  done  is  to  determine 
the  best  way  of  moulding  the  chief  things,  governing 
which  are  the  principal  machined  surfaces  :  these  are 
placed  in  the  bottom  of  the  mould  to  ensure  their 
being  clean  and  free  from  defects,  .\nother  point  to 
be  settled  is  the  readiest  way  the  cores  can  be  put  in 
the  mould.  Patterns  should,  in  all  cases  where  possible, 
be  parted  and  dowelled  together  on  the  joint  line  of  the 
mould,  as  in  the  case  of  a  cylinder,  through  the  centre 
line  of  the  circle,  so  that  when  the  top  part  of  the 
moulding  bo.x  is  lifted  off,  the  portion  of  the  pattern 
covered  by  it  is  taken  with  it.  Then  the  moulder 
can  loosen  each  part  separately  and  see  what  he  is 
doing  on  drawing  the  pattern  from  the  mould.     Loose 


IIG.     I.      SHOWING    TAPER    TO    GIVE   CLEAR..\XCE. 

pieces,  such  as  bosses  and  facings,  cannot  in  all  cases 
be  avoided,  and  on  permanent  patterns  these  should 
be  fixed  on  by  a  dovetail.  One  method  of  getting 
over  the  difficul  y  of  several  loose  pieces  is  to  put  them 
all  together  in  a  core,  but  with  dry  sand  work  this  often 
eaves  a  mark  on  the  casting. 


In  constructing  large  patterns  wide  pieces  of  timber 
should  be  avoided  because  of  the  shrinkage  and 
expansion.  Frames  made  of  narrow  jjieces  and 
half  lapped  together  at  the  corners  can  often  be  used 
with  advantage.  Patterns  made  of  dry  timber  will 
expand  when  left  in  the  mould  for  any  length  of  time 
and  contract  when  storetl  away.  Where  jiossible 
the  grain  of  the  wood  shoukl  run  in  the  direction 
that  the  jjattern  is  going  to  be  drawn  from  tlio  inoidd. 

In  large  patterns,  such  as  bedplates,  good  ]irovision 
should  be  made  for  lifting  as  it  adds  considerably 
to  the  hfe  of  the  pattern.  Heavy  standard  patterns 
are  often  more  damaged  in' lifting  about  than  in  actual 
use  in  the  foimdry. 
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FIG.  2.      SHOWING    CHAMPHER    TO    PREVENT    EDGE    OF 
MOULD    BREAKING    DOWN. 


The  question  of  taper  is  often  a  very  debatable 
subject  between  the  pattern  maker  and  moulder. 
There  is  no  standard  rule,  each  piece  of  work  requires 
separate  consideration.  In  most  cases  J  in.  to  the 
foot  is  found  to  be  sufficient,  but  on  the  inside  of  ribs 
and  brackets  where  size  is  of  little  consequence  more 
may  be  given.  In  prints  where  the  core  comes  through 
the  top  moulding  box  for  convenience  of  centring 
or  releasing  the  core,  etc.,  the  size  of  the  print  is  still 
kept  the  right  size  near  the  pattern,  but  tapered 
larger  to  give  clearance  for  passing  the  core  down  as 
shown  in  fig.  i.  No  two  prints  on  a  pattern  should 
be  the  same  size,  or  nearly  the  same  size,  or  probably 
the  mould  will  be  cored  up  wrong.  In  prints  that 
mould  horizontally  the  root  should  have  a  slight 
champher  on  it  as  shown  in  fig.  2,  as  this  prevents  the 
edge  of  the  mould  breaking  down  when  the  core  is 
put  in.  If  this  is  not  done  the  moulder  generally 
takes  it  off  with  his  trowel  each  time  he  makes  a  mould. 

Cores  are  often  more  difficult  than  the  outside  of  the 
pattern  ;  it  often  takes  considerable  time  to  arrange 
them  so  that  they  may  be  put  in  the  mould  in  the 
readiest  possible  way. 
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In  large  cores  allowance  has  to  l>e  made  <or  ex- 
pansion in  .Irvine  to  the  extent  of  alxjiit  ^  in.  to  the 
foot. 

Large  cores  where  possilile  slumlii  be  made  the  same 
way  up  as   they  are   to  be  put   into  the  mould,   for 


4^X4m^U^ 


it   will   bear  sufficient   weight  being  placed   on   it   to 
withstand  the  Uft  while  the  mould  Ls  being  poured. 

One  good  method  that  is  practised  by  some  of  the 
larger  firms  is  to^paint  "black"  parts  that  are  not  to 
be  machined,  "  yellow  "  parts  that  are  machinetl 
and  •'  red  "  for  prints  ami  parts  where  the  core  cuts 
through  the  metal. 

There   is   often   a  difference   of   opinion    as    to   the 
right     amount    of    contraction    to    allow    on    special 
large  work  and  the  following  table  shows  a  safe  rule 
to  work  upon  : — 
General  iron 

Loam  work  cast  vertically         ..  ■•         i-'u 

Brass         .  .  . .  •  ■  •  •  •  •  sj 

Phos.  bronze  too 

Steel  '• 

Aluminium 
Malleable  iron 
Lead 


KIO     3.       DOTTKI)    LINES    SHOW     SEPARATE      PRINTS   AS 

c(jmmonly    made. 

convenience  of  getting   at   the  iron    to  lift    them   by 
when  fi.xing. 

Where  cores  have  to  bore  out  to  exact  centres  in 
relation  to  each  other,  as  in  the  case  of  motor  cylinders, 
where  two  or  three  boxes  are  in  the  same  casting, 
these  should  be  made  in  one  core  box  tied  togther  by 
continuous  prints  at  both  ends  as  shown  in  tig.  3. 
This  admits  of  a  gocxl  stiff  core-iron  which  can  be 
readily  broken  without  any  risk  of  breaking  the  casting. 
In  small  cores,  where  great  accuracy  is  required  and 
where  the  metal  is  very  thin,  the  core  should  be  made 
about  j',  in.  smaller  in  size  than  is  required,  to  allow 
for  blacking,  and  care  must  be  taken  that  the  cores 
fit  their  prints,  for  when  once  rubbing  is  commenced 
on  the  core,  no  two  castings  will  be  identical. 


no.   4.      THE    CORE   TAKES   THE    PLACE    OF     THE     TOP 
MOl'LDING     BOX. 


Light  castings  such  as  covers,  caps,  cone-pulleys 
etc.,  may  be  made  so  that  the  core  takes  the  place  of 
the  top  moulding-box  and  is  self-centring,  as  shown 
in  fig.  4.  This  core  must  be  at  least  1  i  in.  thick 
and    1  in.   larger  all  round   than   the  casting,   so  that 


INSTITUTION  OF  CIVIL  ENGINEERS. 

YORKSHIRE  STUDENTS'  ASSOCIA^ 
TION. 

A  meeting  of  the  above  Association  was  held  on 
5th  inst.,  in  the  Law  Institute,  Leeds,  the  President 
Mr.  E.  Matheson,  M.Inst.C.E.,  in  the  chair,  when  a 
paper  was  read  by  Mr.  S.  R.  Kay,  M.Inst.C.E..  on 
"  Considerations  affecting  the  Design  of  a  Viaduct 
as  exemplified  in  the  Conisborough  Viaduct,  to  be  built  for 
the  Deame  Valley  Railway." 

After  explaining  the  position  and  nature  of  the 
railway  and  the  conditions  under  which  the  River 
Don  has  to  be  crossed  as  Conisborough,  Mr.  Kay  showed 
how  the  geological  conditions  and  the  near  presence 
of  colUery  workings  affected  the  choice  of  a  suitable 
design.  If  an  arched  viaduct  were  to  be  built  it  would 
be  necessary  to  purchase  sufficient  coaljundemeath 
to  ensure  stability,  wliile  in  the  case  of  a  steel  structure 
this  would  not  be  so  important. 

A  useful  formula  for  estimating  the  amount  of  coal 
to  be  bought  to  give  safety  from  subsidence  is 
)•   =  ^,ui   X   V  a 
0-8 
where      r  =  radius  of  supporting  pillar  in  yards. 
(/  =  depth  of  seam  in  yards. 
a  =  thickness  of  seam  in  feet. 
The   most   economical  spans   for   different    t>'pes   of 
viaducts  were  found   to  be  as  follows  : — 

For  brick  arches  .  •  •  •     so-(>o  ft. 

For  steel  girders  erected  on  staging     100  ft. 
For  steel  girders  erected  on  ground 
and  lifted  into  position    ..  150  ft. 
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Having  considered  the  xanoiis  types  it  was  liiially 
decided  to  purchase  the  coal  and  build  an  arched 
viaduct.  The  viaduct  will  consist  of  21  semi-circular 
brick  arches  of  55  {t.;.*span,  divided  into  three  bays  of 
seven  each.  These  bays  are  separated  by  the  river  span 
and  by  a  stop  pier  midway  between  the  river  and 
west  abutment.  The  river  span  is  of  steel  lattice 
girders  150  ft.  span,  with  steel-plate  flooring  and 
weighs  complete  310  tons.  Total  length  of  viaduct, 
509  yards.  Height  above  river  1 10  ft.  The  stresses 
allowed  were  S  tons  per  square  foot  on  brickwork 
at  springings  and  9  tons  per  square  foot  at  bottom 
of  piers.  This  was  reduced  to  3  tons  jicr  square  foot 
on  foundations  for  clay  and  marl,  and  y-  tons  for 
hard  gravel. 

The  viaduct  will  be  faced  with  brindled  bricks,  in 
lime  mortar  for  the  upper  portion  and  cement  mortar 
below  flood  leN-el.  The  piers  are  battered  i  in  36 
The  haunches  will  be  filled  with  concrete  covered 
with    I  in.  of  asphalt  and  fitted  with  drains. 

The  brickwork  amounts  to  23,000  cubic  yards  ; 
excavation,  22,200  cubic  yards;  concrete  (8  to  i), 
in  foundations,  11,000  cubic  yards;  in  haunches 
3.900  cubic  yards. 

The  difificnlties  of  the  site  are  increased  by  the  fact 
that  the  only  access  to  the  site  is  by  canal,  the  nature 
of  the  ground  at  each  end  precluding  the  use  of  con- 
tractor's lines  overland.  It  is  proposed  to  instal  a 
cableway  to  deal  with  loads  up  to  3  tons.  The  paper 
■was  illustrated  by  diagrams. 

An  interesting  discussion  followed  in  which  Messrs. 
Perkin,  Rud}-ard,  Lister,  Matheson,  and  Miles  took 
part.  In  the  course  of  his  remarks  the  latter  gave  the 
following  rule  for  estimating  the  cost  of  brick  viaducts 
of  moderate  height  (40-80  ft.)  for  a  double  line  of  rail 
way.  The  cost  per  yard  run  may  be  taken  at  £1  per 
foot  of  height.  For  each  foot  of  height  above  80  ft. 
add   I  per  cent. 

Mr.  Kay  having  replied  to  the  points  raised  in  the 
discussion,  the  meeting  closed. 


BIRMINGHAM    ASSOCIATION    OF 
MECHANICAL    ENGINEERS. 

At  a  recent  meeting  of  the  Birmingliam  Association 
of  Mechanical  Engineers.  Mr.  \\'.  Bardifl  read  a  paper 
on  ■'  Engineering  Works'  Policy  and  Modern  Com- 
petition." The  author  pointed  out  the  necessity  of 
keeping  machines  running  up  to  their  full  output, 
although  admitting  that  even  this  stagemightbereached 
and  yet  see  a  balance  on  the  wrong  side  at  the  end  of 
the  year.  Hence,  the  necessity  for  seeing  that 
the  work  was  yielding  a  fair  margin  of  profit,  which 
was,  of  course,   the  great  problem.     In  these  days  of 


competition  this  could  only  be  done  by  reducing  the 
cost  of  proiluclion.  Here  was  the  great  Meld  for 
the  engineer,  where  the  light  of  the  future  would  have 
to  be  fouglit.  Cheap  labour,  taking  a  broad  view, 
was  an  ab.solute  fallacy  as  a  means  towards  reducing 
working  expenses  and  a  policy  of  slave-driving 
generally  ended  in  failure.  To  get  the  best  work 
out  of  a  man  he  had  to  \k-  made  to  feel  happy  and 
comfortable,  to  lie  fully  trusted,  to  be  made  to  feel 
that  between  liimself  and  the  employer  there  was  a 
community  of  interests,  and  that  he  was  a  capable 
and  intelligent  part  of  the  organisation.  There  were 
many  ways  of  cutting  down  costs,  such  as  tlie  careful 
subdivision  and  supervision  of  departments  and 
the  introihiilion  of  the  |)remiurn  system  or  llie  jiiece 
system.  .Xnother  point  worthy  of  attention  was 
the  careful  jjreparation  of  prime  costs  and  the  intro- 
duction of  improved  systems  for  the  better  working  o 
the  commercial  part  of  the  business.  The  American 
method  of  "  firing  the  fools  "  and  the  ri<ldance  of 
obsolete  tools  could  not  be  too  strongly  recommended, 
but  the  greatest  help  of  all  in  cost  reduction  was  the 
introduction  of  labour-saving  aj)pliances.  The  .selection 
of  staff  had  much  to  do  with  the  success  of  a  business, 
and  a  keen,  sharp-witted  foreman — one  who  knew  the 
long  and  the  short  way  of  doing  tilings — had  more 
opportunities  than  anybody  else  of  effecting  reductions 
in  cost.  Under  the  chiefs  of  departments  should 
be  sub-foremen,  chosen  from  the  staff  to  encourage 
the  others,  so  that  every  workman  might  feel  that  he 
had  a  chance  of  rising  above  trade  union  pay. 

Mr.  Bardill's  paper  produced  an  excellent  discussion, 
contributed  to  by  Mr.  J.  Batey.  Mr.  E.  A.  Dowson, 
Mr.  R.  B.  Hodgson.  Mr.  M.  Stanley,  Mr.  W.  Deakin, 
-Mr.  J.  Lord,  Mr.  \V.  H.  Thorubery,  and  Mr.  J.  S. 
Orton. 


The  Efllcieney  of  a  Gasometer. 

It  would  he  interesting  if  someone  would  carry  out 
an  investigation  as  to  the  efficiency  of  a  gasometer 
when  new,  and  also  when  it  has  been  in  use  for  some 
years.  There  is  no  doubt  that  as  time  goes  on  the 
efficiency  does  fall  off,  indeed,  in  one  case  the  writer 
has  heard  of,  the  pulling  down  of  an  old  gasometer 
and  installing  a  new  one  increased  the  dividends  of 
a  certain  company  from  one  and  a-quarter  to  five 
per  cent.  It  was  found  that  the  joints  between  the 
plates  had  opened  bv  reason  of  the  plates  oxidising. 
M.  Pretty,  M.Sc,  A.M.Inst. C.E.,  of  Leicester,  informs 
the  writer  of  some  investigations  he  has  made  on  the 
subject  which  go  to  show-  the  increased  space  occupied 
by  the  oxides  and  hydrated  oxides  of  iron  ranges 
from  40  to  over  100  per  cent.,  the  latter  being  when 
there  is  a  good  deal  of  water  with  the  oxide.  Inde- 
pendently of  anv  actual  opening  througli  which 
the  gas  can  escape,  it  is  probable  that  a  certain 
amount  of  diffusion  goes  on  through  the  oxide j in 
the  joints. 
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CONTRACTORS'    NEWS. 

We    ahatl    be    pleased    to    Insert   under  this   cslamn.  free   of   charge,    particulars  of   open  contracts 


CONTRACTS    OPEN. 


L.ist  Day 


Poole.— Construction  of  quay  wall  of  ferro- 
concrete /or  Harliour  Commissioners. 
Mr.  1-1.  K.  J.  Barnes,  TownKate  Street, 
Poole Jan.    14 

Bengal    and    North.Western    Rail= 

way.— Supplv  of  stores.  Mr.  .\le.\.  1/at, 
M.iiiayinu  Director,  227,  Gresham  House, 
K.C.        .'        Jan-  '(> 

Manchester. — Supply  of  iron  and  steel- 
work, liydraulic  tippinjj-rams  and  turn- 
lable  for  elevated  railCva\-  at  Gaythorn 
station  for  Gas  Committee.  Mr.  T.  G. 
Xe\vbig»in!l,  engineer,  Roclidale  Road 
Station..'.     " Jan.  26 

Southern  Mahratta  Railway.— Supply 

■  •I  >let.l  in.ileiial>,  (i.»i  pairs  wheels  and 
,i.\les.  .Mr.  K.  '/..  Thornton,  Secretary, 
46.  yueen  Annes  Gate.  S.W Jan.  17 

Bombay,  Baroda  and  Central  India 

Railway.— Siippls  'j1  miscellaneous 
stores,  m  two  contracts.  Mr.  T.  W.  Wood, 
Secrelarv,  Gloucester  House,  Bishopsgate 

Street  Without.  K.C.  Jan.  17 

Great  Western  Railway.— K-xtension  of 
sleel  siiperslructure  ol  Cricklade  Road 
Bridge.     Kngineer,  Haddington  Station  ...    Jan.   17 

East  Indian  Railway.— Supply  of  spiral 
sprini;s.  c.ist-iion  sleepers,  and  engine 
turntiihles.  Mr.  C.  W.  Young,  Secretary, 
Nicholas  Lane,  London,  E.C Jan.  iS 

Bamford. — Manufacture  and  supply  of  cast- 
irun  pipes  for  a  section  of  Derwent  aque- 
duct l..r  Derwent  Valley  Water  Board. 
Mr.  O.  B.  Steward,  Bamford  via  Sheflield        Jan.  2.1 

Grimsby.  -Supply  of  plant  and  inaterial  for 
electnc.il      department.  Mr.      W.      --V. 

Vignoles,   Corporation  Electricity  Works, 

Grimsbv  (three  specifications)       Jan.  23 

Feb.  1 

Swindon. — Supply  and  erection  of  L;in- 
cashire  boiler  with  downUike  superheater, 
etc.,  for  Corporation.  Mr.  J.  G.  Griflin, 
Electricity  Works,  Swindon  Jan.  24 

South  Indian  Railway.  Supply  of  100 
steel  n.vere  I  .;;ni>ds  wagofs,  spoke  wheels 
and  axles  and  laminated  bearing  springs. 
Mr.  Henry  W.  Xolman,  Managing  Direc- 
tor. 55.  Gracechurch  Street,  EC (an.  24 

Netherlands.— Supply  01  ironwork,  soft 
.steel,  .general  ironware,  corrugated  gal- 
vanised soft  steel  sleepers,  metal  super- 
structures for  bridges,  etc Jan   25 

Harrogate.  —  Supply  and  delivery  of 
welded  steel  pipes  and  other  materials  in 
connection  with  the  Mashain  Scheme 
Works;  to  be  delivered  at  Kipley  Station  of 
the  North-E.istern  Railway.  Mr.  Edward 
Wilson  Di.\on,  Engineer,  .\lbcrt  Street, 
Harrogate       ...  Jan.  28 


Last  Dnj. 

Ebbw  Vale.- Construction  of  Carno  reser- 
vcjir  (three  contracts).  Engineer,  Mr. 
(Jeo.  F.  Deacon,  16,  Great  George  Street, 
WeMminsler,  S.W Jan.  ;,i 

Manuden.— Erection  of  an  iron  girder 
bridge  at  Common  .Mead,  Manuden. 
Essex,  for  the  Stanstcad  Rural  District 
Council.  Mr.  Chas.  Hicks,  Surveyor, 
Stanstcad,  Essex       •  •      '"''-'•>.   1 

South  Shields.  -  Execution  of  works  and 
siippiv  01  pi. lilt  in  coimcction  with  the 
construction  of  overhead  electric  tram- 
ways.   Mr.  J.  Moore  Hayton,  Town  Clerk.     Feb.  20 

Kirkcaldy. — -^n  extension  of  .about  500  ft. 
ti>  present  East  I'ier  for  the  Town  Council. 
Ml.  Wm.  L.  Macendoc,  Town  Clerk       ...       Feb.  4 

Nottingham.— Construction  of  reservoir  at 
Wilton  Hill.  .Mr.  F.  W.  Davies,  Water 
Engineer,  Water  Offices,  St.  Peter's  Square     !•  eb.  1 3 

Lulea  (Sweden).— Widening  and  deepen- 
ini;of  the  Channel,  "  Tjufholssundet,"  at 
Lulea.  Harbour  Commissioners,  Lulea, 
will  supply  particulars         .\prd  i 

CONTRACTS    CLOSED. 

ToKyo.  -  Messrs.  Dick,  Ken,  and  Co..  Ltd.,  aie  now 
shipping  250  tons  of  electrical  machinery,  on  their 
contract  for  the  complete  equipment  of  the  Tokyo 
Denki  Tetsudo  Kabushiki  Company's  tramways.  Ihe 
system,  when  completed,  will  cover  about  60  miles 
of  line,  and  operate  250  cars. 

Brazil.— The  Brazilian  Government  has  concluded  a 
contract  with  Messrs.  Siemens  and  Halske  for  the 
installation  of  two  wireless  telegraph  stations— one 
on  the  island  of  Cobras,  and  the  other  on  the  cruiser 
Rtiiduiclo. 

Admiralty.— The  contract  for  the  electrical  equipment 
of  Malta  Dockyard  has  been  placed  with  the  Lanca- 
shire Dvnamo  and  Motor  Company. 

Liverpool. -The  ventilating  apparatus  for  tl'.'--  latest 
.idditi.ins  to  the  Cunard  tlect  have  been  supplied  by  a 
local  firm,  vi/.,  Messrs.  John  Gibbs  and  Son,  Duke 
Street,  Liverpool.  These  ventilators  have,  for  many 
vcars,  been  used  by  tlie  Cunard  Company. 

Church  Stretton.-The  tender  of  W.  Morley  and 
Sons,  of  Keighley,  has  been  accepted  for  sewei:i.gc 
work,  orice  £"7,S78. 

United  States.— The  contracts  for  the  new  Inited 
Stales  battleship  A'erc  H.iwpsliire  and  the  amoured 
cruisers  \,'iH<  Carolina  and  Monlami  have  been 
awarded.  The  NiTv  Ha,v,,ihi,c  will  be  built  by  the 
New  York  Shipbuilding  Company,  their  bid  being 
one  of  i.:749.f>oo,  the  xessel  to  be  completed  in  3« 
months.  The  two  armoured  cruisers  will  be  built  tiy 
Newport  News  Companv  for  tJiS-OOo  each. 

Iransvaal.-The  Government  have  .i»st  Plaeed 
through  the  Crown  Agents  a  contract  for  a  large 
quantity  of  fencing  m.-.terials  with  the  lencing  de- 
partment of  Messrs.  A.  and  J.  Mam  and  Co.,  Ltd.. 
London  and  Glasgow,  with  urgent  instructions  foi 
the  promptest  possible  shipment  to  the  colony. 
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France. — The  London  and  Glas£;ow  Kngincurin^  and 
Shipbuilding  Company,  Govan,  have  nccivud  an 
order  from  a  l-Ycnch  firm  to  build  a  passenger 
steamer  of  about  S,ooo  tons. 

London  County  Council.— Messrs.  \V.  C.  Martin 

.uul  Co,,  t;i.is,;^i>w  and  I.oiulou,  have  just  secured  the 
order  lor  the  electric  lighting  of  the  thirty  new 
steamers  building  for  passenger  Iral'lie  on  the  Thames 
for  the  London  County  Council. 

Govan.  —  Messrs.  M'Kie  and  Baxter,  engineers  and 
shipbuilders,  Govan,  have  placed  with  Sir  William 
Arrol  and  Co.,  Ltd.,  a  contract  for  an  extension  which 
involves  the  doubling  of  the  erecting  and  machine 
shops,  the  building  of  a  new  smithy,  new  pattern 
shop,  store  and  tinishing  shop,  and  entirely  new 
commercial  and  drawing  olhces  at  Govan. 

Admiralty.— The  I^ivet  and  Bolt  Company,  Ltd.,  of 
Coatbriiige,  have  received  an  order  to  supply  300  tons 
of  rivets  per  week  for  a  period  of  three  years. 

Cardiff.  —  The  Cardiff  Town  Council  have  placed 
orders  for  two  l,()Oo-i.h.p.  engines,  with  extras, 
with  Messrs.  Musgrave  and  Co.,  Bolton,  and  two 
l.ioo-kilowatt  generators  with  the  General  l^lectric 
Company,  Birmingham. 

Devonport. — Messrs.  Graham  Morton  and  Co.,  Ltd.,  of 
I.ccds,  have  just  obtained  the  contract  for  the  supply 
delivery  and  erection,  at  the  Electrical  Generating 
Station  at  H.M.  Dockyard,  Devonport,  of  a  complete 
coal-handling  plant,  including  coal  bunkers,  stanch- 
ions, girders,  Hue,  and  coal  measuring  and  weighing 
apparatus  and  all  accessories  appertaining  to  same. 
AH  materials  used  are  to  be  of  British  manufacture 
throughout.  It  is  but  a  short  time  since  this  firm 
received  an  extensive  contract  for  the  .-\dmiralty,  .it 
Chatham  Dockvard. 


COMING    CONTRACTS. 

Kingswood. — -An  inquiry  has  been  held  into  the 
application  of  the  District  Council  to  borrow  /2i,ooo 
lor  sewerage  works. 

Bolton. —  Sanction  has  been  obtained  to  borrow 
t-05.459  for  the  extension  of  the  Hacken  sewerage 
works. 

Bradford, — A  proposal  has  been  brou.ght  before  the 
Town  Council  to  spend  ;^40,ooo  on  electric  lighting 
works. 

Fife- — -A  committee  has  been  appointed  in  connection 
with  the  proposal  to  construct  a  li.ght  railway  from 
F"alkland  Road  Station  to  Falkland  burgh.  The  cost 
of  carrying  out  the  scheme  is  estimated  at  /lo,5oo. 

Gloucester. — The  City  Council  have  approved  a 
scheme  providing  for  the  extension  of  _the  electric 
lighting  at  a  cost  of  £15,000. 

Russia.  The  Commercial  and  Industrial  Ga/.ette 
(St,  Petersburg)  stales  that,  in  view  of  the  increased 
trafhc,  more  especially  military,  along  the  Siberian 
Railway,  the  Ministry  of  Ways  and  Communications 
has  decided  to  lay  new  rails  along  almost  the  whole 
extent  of  the  line. 

Switzerland. —  The  P'euille  Federate  Suisse  of 
December  2ist  publishes  a  Decree  granting 
M.  R.  Vontobel,  of  Winterthour,  and  M.  Charles 
Probst,  of  Lucerne,  a  concession  for  the  construction 
of  a  narrow-gauge  electric  railway  from  Meiringen 
to  Gletsch.  The  total  cost  of  the  enterprise  is  esti- 
mated at  6,040,000  fr.  (about  ;t24i>*Joo)  of  which 
490,000  fr.  (about  ;{'i9,6oo)  is  to  be  expended  on 
rolling  stock. 


Finland.— The  Finland  CS.uette  states  that  the 
Ducctor-Gener.il  of  Merchant  Shipping  in  Finland 
is  about  to  have  s.veral  harbours  of  refuge  con- 
structed on  the  Baltic  Coast.  Provision  has  been 
made  for  these  work-,  in  the  latest    Hudgit. 

APPOINTMENTS    VACANT. 

Last  D.iy. 

Carnegie  Research  Scholarships. — 

The  Council  of  the  Iron  and  Steel 
Institute  will  shortly  proceed  to  award 
Research  Scholarships  founded  by  Mr. 
Andrew  Carnegie.  Candidates,  who  must 
be  under  35  years  of  age,  must  apply  on 
special  forms  to  be  obtained  from  Bennett 
H.  Brough,  Secret.iry,  Iron  and  Steel 
Institute,  2.S,  Victoria  Street,  London, 
S.W Feb.   28 

Woolwich. — Supervisors  at  Royal  Ordnance 
Factories.  Salary  £^150  U>  £"220.  Par- 
ticulars of  the  Chief  Superintendent        ...         — 

Huddersfield.— .Assist.mt  lecturer  in  the 
'PcciiuK.il  C'nile.ge.  Salary  ^^130.  Par- 
ticuhiis   iif   Mr.  Thomas  Thorp,  Secretary.        — 

Bradford.  —  Second  Assistant  Electrical 
Engineer,  Salary  ;^25o.  Application  to 
Mr.  Fred  Stevens,  Town  Clerk     Jan.  19 

London . — Three  Assistants,  City  and  Guilds 
Cenlr.il  Technical  College.  Salaries  ,^^200, 
£150'  and^l5o.  Applications  to  Professor 
-Vyrton,  at  the  Ccllege  Exhibition-road, 
London,  S.W ...  ..  — 

Bombay,  Baroda.  and  Central  India 
Railway. — Assistant  electrical  engineer. 
A  hve  years'  agreement  at  a  salary  of 
Rs.  .(Co  per  calendar  month.  Mr. 
T.  W.  Wood,  Secretary,  Gloucester 
House,   Bishopsgate  Street,   E.C.  ...     Jan.  31 

India  Office. — A.  head  draughtsman  for 
the  service  of  the  Government  of  India. 
Salary  Ks.350  per  calendar  month,  rising 
to  Rs.  500  per  month.  Particulars  and 
forms  of  Director-General  of  Stores,  India 
Office,  Whitehall       — 

APPOINTMENTS    FILLED. 

California.  —  Prolesaor  Harris  J.  kyan  ll.l^  resigned 
his  professorship  in  Sibley  College,  Cornell  t'niver- 
tity,  to  accept  a  call  to  the  head  of  the  Department  of 
Electrical  Engineering  of  .Stanford  University,  Palo 
.A.lto,  Cal. 

Blackburn.  —  Mr.  Harold  W.  Seymour  has  been 
appointed  car-shed  superintendent  of  the  Blackburn 
Corporation  Tramways. 

Worcester.— Mr.  C.  M.  Shaw  has  been  appointed  City 
Electrical  Engineer  in  succession  to  Mr.  C.  J. 
Sutherl.md,  who  is  retiring  owing  to  ill-health.  Mr. 
Shaw  has  been  tilling  the  position  of  Electrical  En- 
gineer at  Wakeheld. 

Wolverhampton. — Mr.  Edward  Raynes  has  been 
appointed  cunvassing  engineer  and  general  commer- 
cial agent. 

Belfast. — Mr.  A.  A.  Blackburn,  A.M.I. E.E.,  car-shed 
superintendent  of  the  Manchester  Corporation  tram- 
ways, has  been  appointed  to  the  position  of  car-works 
superintendent  to  the  Belfast  Corporation  tramways, 
at  a  commencing  salary  of  £?.)00  per  annum. 
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Share    List  of    Engineering,    Electrical,    Iron  and    Steel, 

and  other  Companies. 

The  following  Ib  a  comprahenslve  lint  of  Companlot  In  the  lndusiM<-s  C'->vred  by  "  Page'B  Wnahl  v."  In  which  shares  business  Is 
being  currently  transacted.  Additions  will  be  made  from  time  to  time  as  occ.islon  requires.  We  desire  It  ts  be  understood  tnat  whlleour 
Share  List  will  ganerally  be  found  correct,  we  do  not  hold  ourselves  responslbla  for  any  loss  or  Inconvenience  that  may  arise  from 
possible  Inaccuracies 


St(kk  ExcuANiiK  SETTLiN(i  Days. — Settling  days  on  the  Stock  Exchange  are  as  follows  : — 
Consols:  February  Ist.  Geneml  Settlements  :  January  13th,  27th,  February  10th.         Bank  Hate,  April  21st.  3  per  cent. 


I.— ENGINEERING,     IRON, 
COMPANIES. 


AND      STEEL  ENGINEERING,  IRON,  AND  STEEL  COMPANIES.— ContJ. 


I*re««ni     i 
Amount 
Sutxcrllxd. 


I  DIvl 
t  (lend. 


10.000 

3,'Jio,oao 


5% 

3;- 

3'6 

a/- 


76,870         5 
l,r>00.000      100    ,4% 
i  100,000  .  100       4j% 

I 

530.000 '    1  ',  irn 


100,000         1 
20,000         5 


T 


1  Ggi). 

Stk  ,  U"., 

*i  I  6/- 

,  s  a/6 


£500,000  '  100         — 


iW.OOO 
i'2.V>,l)€0 
150.000 
50.000 
33,334 


i 


50,000 

i-:i«6.noo 

UU.SSO 
300,000 
300.000 

f:wo,o(io 

1,6211,700 


10    '   «/- 
stk     4% 


I 

1 

1 

Stk 

1 


1,860.900  I      1 
1.160.000  '      1 


SilO.OOO 
71.000 
154..''i0O 
asJ.BOO 
450.000 
70.000 
i'i'ill.OdO 
100.(00 

75.000 

1.259,.''.94  ' 


£400.000      Stk 

f>5fl.000      Stk 

aW.OOO         5 


'  3i!<1. 
<  4id. 

6d. 

B/- 

a;6 
si/n 

1/6 

a/6 

4% 

30/- 

a/6 

3W. 

*% 


2.50,000 

300.000 

4,721 

69,754 
•iO.2^0 
5,000 
188,748 
25.000 

i'2.50.CO0 

liO.OOO 

21,000 

965,000 

ait.oao 

fl.«50.500 
LS.CIOO 

2.50,000 
20.000 
30.000 

40H..'i05 
28.001 
85.000 
18,000 
30,000 

730,010 

25,000 

.£250.000 


I 

1 

13 

13 
10 
10 
Stk 
10 

Stk 
3 
8 
1 
5 

Stk 


8/- 

9S<1. 
W 

13/- 

8/- 

4% 
6/- 

»/- 

1/6 
1/- 

2J6 

4",. 

2/6 


1 

!/• 

10 

4/6 

5 

8/-     ' 

1 

1/n 

•' 

7/- 

I 

r- ; 

10 

6/- 

1 

M. 

10 

th 

Stk 

4% 

Alldavs  A  Onions  Pneumatio  Eogi- 

neerine,  Lt<l 

Do.    Cum.  Pivt.  6  per  cent.    . . 

Armstrong  (Sir  W  G.i,  Whitworth 

anil  Co.,  Ltd. 

Do.  4",.  Cnm.  Pref.. 

Do.  4  ",,  Ist  Mort,  DM.  Kd. 

.\veling  and  Porter,  Ltd.,  41%  Reg 

Mt.  Debs.  KoJ I 

Babcock  and  Wilcox.  Ltd.,  Ord.    , . 

Do.  .,     6".,  Com.  Prof.' 

Bakrr  (Josoplil  and  Sons,  Ltd..  6%, 

Cum.  Prer 

Balilwins.  Ltd..  Rlf.,  Cnm.  Pret.     . 

Do.  Ist  Wt.  H'..  Dfb   Stk    Red.' 

Barrow  Hipmntite  St«cl  Co.,  Ld.,0  ' 

Do.  do.        Cum  2n  1.  Pref. 

Bayltss.  Jones  and  Baylis8,btd.,5% 

Cum.  Pref.  Shares 

Beardmnre  (Wm.l  &  Co  ,  Ltd..  4j",, 

1st  Mt.  Debs  .Red,.S(Tip60"!,  pd 

Bell  Brothers.  Ltd..  6v.  Cum.  Pre'. 

Do  4",,  Deb.  Stock,  Red. | 

Bengal  Iron  and  Steel  Ord \ 

Beyer,  Peacock  and  Co.,  Ltd.,  Ord.' 

Do.  .54".,  Cum  Pref.  [ 

Do.  4}  •„  Red.  Deb.  Stock 

Bolckow,  Vaughan  and  Co.,  Ltd.  O.j 

Xo«.  11,6  9.7601 

Do.  Nos.  1.6.t9.101-S.500  000 

Brown  (John)  and  Co..  Lim..  Or  .. 

Nos.  1  1,160.000, 

Do.  Ord.,  Nos.  l.lfiO  001-1.7.50.000, 

Do.         5"„  Cuni.  Pref 1 

Cammell,  Laird  &  Co..  Ltd.,  Ord.     ; 
Do.  5%  I  uim.  Pref.     . . 

Clayton  &  Shnttleworlh,  Ltd.,  Or>l. 
Do.  5°n  Cum.  Pref 
Do  4"^  IslMort  Db.Stk.  Red 
Oonsett  Iron  Co..  Ltd..  Ord. .  .  .* 
DcUa  Metal.  Ltd.  Shares  ..  ..] 
Dorman.  Lonp  &  Co..  Ltd.  ..' 

Dn.  4",,  1st  Mnrt.  Perp.  Deh.Stk. 
1  Do.  6"i>2ndMort.  Deb  Stk  ,  lied. 
Dunderland  Iron  Or-*  Co..  Ltd  ,  &% 
'  Cum.  Pref.  and  PartiripaMng 
Dunlop  IJamcsl  A-  C  •.,  Ltd..  Ord  . . 
I  Do.  6  „  Cum.  Pref. 

ebbwVale  Steel.  Iron  &  Coal  Co..; 
'  Ltd.  I 

!        Do.  do.  do. 

|ElliotfsMct>l.  Ltd I 

I        Do.    Com.  Pref.  5%        ..         .  | 

I        Do.    Deb.  4",,        

Fairfield  Hhipbnilding  A  Engng.Co..' 

Ltd..  6"„  Cum.  Pref.         .    I 

Do.      4«"„  Mort.  Deb.  Htk.Red.l 

Fraser  4  Cbalmcrs.  Ltl.,  Ord.         .! 

Do.  71"..  f^um.  Pref.i 

Guest,  Keen  4  Setllefolds,  Ltd.  Ord., 

Do.        5'v.  Cum.  Pref i 

Do.         4",.  Irred.  Mort.  Deb.Stkj 
Gwynnes.  Ltd.,  .5".,  Cum.  Pref. 
Hart  field's  St.  el  F'   r,  Co  ,  Ld.,Ord. 

Do.        4»"„  Cum.  Prc(. 
Hall  (J.  AE.r,  Ltrt.6";CBm.  Pref..  | 
Harvey  United  Siw^'l  Jo..  Ltd.      .  ' 
Head.  Wrinlt-n  *  Co.,  fjt.l.  .  .1 

Hi  liRicbardi  J:  Co  (l89JlLd.,Ord.l 

Do.        6'..  Cum.  Pref | 

Hornsby  (Rictmrdi.v Sons,  Ld.,Ord.i 

Howard  &  BulJough.  Ltd.,  Ord.      . . 

Do.    6'J)  Pref.  iNon-Oum.)  ..[ 

Do.    4',v,Deb.  Stk.,  Red.  alter  19051 


100 

100 
1 
1 

6 
1 
100 
4J 
4i 


10 
100 

1 

1 

1 
100 

1 

12/. 

15/- 

1 
10 

5 

S 

1 

5 
100 

74 

1 

100 


2i—    3 

44-  6     ; 

3f,:  -  3A 
5i-    5J 

100  —102* 

96  —  99- 

I  11-  18 : 

5-    5i  I 

I  -  ij ! 

101  -103*  I 
ift  -  lA  I 

4i-  45  ! 

45-  5i  ' 

100  —102*  ! 

11}-  12i  , 

98  —100' 

1  -    li 

94  —  97* 

M-  si  j 

II  —  llj 

I    8j—    9i 
5i-54 
SJ-  l.A 
5l-  5} ; 

100  —102' 
]  32  —  34 

u-  24  i 

I  8-  I' 
,  90  —  98'  1 
I  94  —  96* 


5 
1 
1 

13 
10 
3 
10 
100 

10 
100 
3 
3 
1 
5 
100 
5 
1 
10 
6 
1 
6 
1 
5 
8 
1 

10 
100 


2i- 


I     9J—  lOJ 

7j-   84 

4J-     54 

I    85-9}' 

j  93  —  98' 

I  '03-  11} 
I  99  —102 
;     48- 4i- 

•   64-  dl 

103  —  ia5' 

24-  .14 

ir?t 
5—64 

44-  5 
1  iti~i{i* , 

124—  18' 
97  -100»  ' 


37,500 
49,6.'J7 

300,000 
50,000 
40.000 

200,000 

i300,000 

40,000 

2111,000 
75,000 

£75,000  ! 

21,943  ( 

14,248  ( 

6,000  , 


10 
10 
1 
5 
3 
1 
Stk 
10 
1 
1 
Sik 
5 
5 


73,000  10 

80,0110  !  5 

£2.5i).000  ;  Stk 

122,000  B 


6 
10 
Stk 
5 
1 
S 
5 


50,000  ' 

70,000  ' 

£400,0IKI 

20,000 

230,"00 

126,938 

73.062 

£330.000 

350,000 

£350,000 
35,000 

275(00  I 

300,000 
£300,110)  \    _ 
£115,300  I  100 


S-k 

10 

1 

Stk 


£97.900 

25U0U0 

300,01  >0 

£3i0.0U0 

25.00U 
25,000 
£250.(K)0 
85,000 
55.1100 
614.732 


53-1.815         1 

£-240,000       Stk 

300,000  '       1 


100 

1 

I 
Sik 
10 
10 
Mk 
10 
10 

1 


£200,000 
£160,000 


10.000  10 
S50.<<-195>()0  SlilO 
SaW.SMlOO  IS  100 


S1622li)i  OU 

3.35ll.i'00 

7511,000 

£750  000 

£1,25  1.000 

£1.11110.0^10 

225.U00 

500,000 

£300,1X10 

7,637 

300 

66.6  6 

6ii.(>0t; 

£216,611 

i:i&U,Ouu 


$10U0 

1 

1 
Stk 
Stk 
100 

1 

1 

Stk 
S 

Stk 

6 

5 
Stk 
bik 


20 
5% 

4ijd 
•2/9 
2  1! 

7Sd. 

4% 
5/- 
61. 

6ild. 

ii% 
2/6 

5».', 
47/6 

6/- 
2/. 


6/- 
i% 
3A 

a/. 
2/- 

5",', 
7Jd. 

ii% 
Hi- 
ed. 

7id. 


6% 
1/- 

44% 

5/6 
4% 
9/- 
6/- 
4.69.1. 

6d. 

4}% 
UJ. 

*% 
7!.d. 

6/- 
S4 
Sli 
6','o 
1/- 
6d. 
S% 
4% 
44% 

1/aji 

7id 

HI- 

4% 

4J% 


Kynocli.  Ltd 

Do.     Cam.  Pref.  5% 

Lambert  Bros,  Ltd.,  Ord 

Do.        54",',  Cum.  Pref 

Leeds  Forge  Co  .  7%  Cum.  Pref.    .. 

Lysaght  (.John).  Lul.,  6%  Cum.  Pf. 

Do       4*"o  Ist  ■rtt  Deb.  Stk.,  Re  •. 

Mather  &  Pntt,  Ld.,  S%  Cum.  Pref 

vleasures  Bros.,  fjtd  .  Ord 

Do.    !H%  Cum.  Pref 

Do.    44%  l«t  Mrt.  Do.  Stk.,Red. 

Muntz  Metal.  Ltd 

Do.    Pref.  5',V,  

Nantvglo  and  Blaina  Iron  Work«,l 

Ltd..  8%  Cum.  Pr.  V 

N.  Brit.  Loco.  Co.,  Lt  I.,  S%  Cm  Pi., 

.S'orth-Eastern  Sieel  C  .,  Lt  I.,  Orl. 

Do.    44%l8tM.t.  Db.Slk.Rsd.l 

Pearson  &  Knowles  Coal  and  Ironl 

Co..  Ltd.,  Ord.,  "B  '1 

Do.        6°,',  Cum.  Pr  f.  "A"     . . 

Pease  ft  Partners,  fjtd..  Ord. 

Do.  4',V,  Perp.  Deb.  Stock  ! 
PeebleslBrucei  it  C  i.,Ld  ,  6'!,',  Cm.P.' 
Projectile  Co.  (19021,  Ltd..  Ord.  .  .i 
Riiymney  Iron  Co.,  Ltd.  .  .1 

Do.        Nw  

Do.       '5%  Mort.  Deb..  Red.    ..| 

Riouardsons,  Westgarlb  &  Co.,  Ltd., 

6"o  Cu.ii.  P(.     ..' 

Do.       44'X,  Peril.  Deb.  Stock  . .' 

Ruston,  Proeior  A  Co..  Ltd 

Scott  (Walter).  Lt.i  ,  Ord 

Do.  B','v.  Cum  Pref.    . . ' 

Do.  4"„  Perp.  Deb.  S.k 

■iheltonlron.  Steel  and  coal  Co.,Ld. 
1st  Charge  5"i  Debs..  Red  .  .| 
Do.  6  "o  2iid  Mort  Uebs..  Iled.i 
South  Durham  Steel ,(  Iron,  L'd  Or.i 
Do.  6',tCiim.  Prcf...l 

Do.  447o  Per  Dell.  SlOik 
Stephenson  (RoberLi&  Jo.,  Ltd.,0<. 
Do.  64%  Cum.  Prel.  . . 
Do.  4%  Perp  D-li.  Stock 
Stewarts  cS;  Lloy.is,  Lt  1.,  Ord. 

l>o.        6%  Cum.  Pref 

Swan,  Hunter  &  v\  ighsm- 

Kichird.on,  fjim.  Ord. 
Do.    5%  Cum.  Pret. 
Do.     4}'X,  Ist  Mort.Dob  Slk.Re.i 
I  hame    Iron  Worka,  Shipbuilding 
Jt  fcj-'gineering  Co.,Lld  .5",',  Cum. Pi,' 
Do.     J^olrred  em.lst.Moi t.Ueb.i 
I  hornycrult  (John  I.i  &  Co.,  Ltd.     j 
6%  Cum.  Pref.i 
Tylor  (J.)  4  Sons.  Lt  1.  5%  Cum.P  .1 
United  sta.es  S.cl  i^orp.  Coin. stk. 
Do.  7"o  Cum.  Pref.  Sloek 

Do.  lO-OOyr.  .5"^  S«g.F.i.O.B  .s. 
Vickers,  Souk  4  .Maxim.  L  o.Ord. 
Do.  5%  NonCum.  Pref.  .  .< 
Uo.  6%  N.i  -Cu  ..  P  .-f.  Hlook.' 
Do.  t%  Ist.Mort.Deb.Stk.lted.l 
Do.  44%  2C1.1  .M..rt.  11.  l)s.,Red.i 
Weardale  St.:cl,  Lkial  ot  Coke, 

l.t<l.,  Def.  ilrd. 

Do.         6%  Cum.  I'rel.    Id.       . . 

Do.        4J,  Perpe  ual  Deb. Stock 

Weldlcss   Steel  Tube,    Lt  .,  O  iii. 


73  -  75 
10'      113—  12 

5  — 
100       90  —  93' 

6  32^    4 

s3- 


10 

9,f—  lOj 

100 

97  -100 

5 

4}-    5 

1 

S-      8 

5 

U-    2 

5 
100 

iH-iH 

9»  —Wi' 

1 

fS-   1 

100 

94  -96* 

10 

9}-    9J 

1 

^=4^ 

1 

100 

93  —  95' 

Pref.  54 
Do.        .Vort.  Deb.  44"i     . . 
tVillaus  &  Robi   so.i.Ori.     .. 

Do.         ()"„  Com.  Pre! 

Ho.       4  „lstM  >r<.Doo.Stk.Re 
forksoire  Iron  &  C  >al  C 1.,  l.1  i., 
44%  l.-.t  Mort.  Deb.  Si>.  Red 


100 

90  —  93' 

100    > 

91  —  95» 

1    1 

1 

;=4 

100 

85—90' 

10 

14-   H 

10 

34-    4 

UNI 

76  —  78' 

10 

174—  18 

10 

14  —  144 

1 

1=1 

1 

100 

96  —  99' 

1 

4-   ft 

100 

67-71 

1 

U-  ifc 

10 

94—  10' 

<100 

aoi-30| 

944- »4j 

SKIO 

$1000 

91  -96 

1 

2ft- 2« 

I 

l«-     1} 

100 

111  -114 

100 

iro  —105 

100 

103  —105 

1 

H-  a 

1 

*-  I 

lUU 

85-39 

5 

4J-48 

l.iO 

9J  —  9o' 

0 

1—3 

6 

2—8 

130 

74  -796 

110      90  ■ 


Stocks  and  Shares  marked  '  arc  quoted  ex-dividend. 
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II.  — ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELECTBIC    TBA.CTIOS.— Contrf. 


Amount 
Subscribed. 


70,000 

125,000 
130,000  I 
100,000 

100,000 
£500,000 
£200,000  I 

400,000 

£616,358 
105,731 
160,000 

£146,000 

.£125,000 
85,000 
40.000 

£200,000 
85,000 

£100,000 
52,000 
61,000 

J900000 
2,18,334 

£883,384 
99,261 


17,139 
JBUi.OiS 

jeioo.ooo 

112.100 
31,390 

£200.000 
10,24S 

£100,000 


1 
1 
1 
6 

6 
Stk 
Stk 


Stk 
3 
3 

Sik 
Sik 

5 

5 
Stk 

3 


Stk 
1 

Stk 
5 


S 
Stk 
Sik 


Stk 
10 

Stk 


L&nt 
DIvl. 
(Ittud. 


I>Kid 

1   up. 


25,000  j    10 


jeaoo.ooo  { 

35,000  I 

35,000 

£60000 

50,000 

^300,000 
7,500 
37,350 


£150,000  I  100 


Stk 
6 


Sik 
10 

100 
10 
12 


6d.    'Alliance Eleo.Co;,  Ltd.  6% Cum.Pf. 
71.1.   .■Vroii  Eloc.  Meter  Ltd.,r>"„  Cum.  Pt. 

lO.I-    Bell's  .\sbebtosCo..  I,td 

British  lusulateil  ,>i  Helsby  Cables 
I.td.,Ord. 

Do.  6%  Cum.  Pref | 

Do.  4J"i  1st  Mort.  Deb.  Stk.  Rd. 

British  Thomson-HtnistonCo.,Ltd.. 

4*"„  Ut  Mort.  Deb.  Stk.  Rod.  .  . 

Britisti  Westiiighotiso  Electric  and 

Mnnufac.  Co.,  Ltd.,  5%  Pret.  . . 

Do.        1",.  Murt.  Deb  Stk.  Rod.. . 

Brush  Elec.  Engins.  Co.,Lttl..(lrd. . 

Do.        6%  Pret 

Do.        4i%Perp.  IstDeb.Stk... 

Do.        4*%Pcvi..  2cid  Deb.  Stk. 

Callender'sCable.VConstn.Ltd.Ord. 

Do.    5  '?o  Cum.  I'ref 

Do.    4J',V,lslMort.Deb  Stk.Red. 

Crompton  &  Co.,  Ijtd 

Do.        5%  1st  Mort.  Reg.  Debs. I 
Dick,  Kerr&Co..  Ltd.,  Ord. 

Do.      6%Cum.Prel 

Do.      4 j%  Deb.  Stock,  Red.    . . 
Doulton  &  Co.,  Ltd.,  5%  Cum.  Pref.l 
Do.     IstMort.  4%Iree.Deb.Stk. 
Edison  and  Swan  tfnited  Electric 
Light,  Ltd..  "A  "  Shares 
Nos.  l-99,-i6l 
Do.    "A  "  Shares  N,)s.01.017,139 
Do.    4%  Deb.  Sicck  Red. 
Do.    5',;,  Seconi  Deb.  Sck.  Red. 
Electric  Con^trUl  tion  Co.  Ltd. 
Do.    7"o  Cumulative  Pref. 
Do.    4';o  Perp.  1st  Mt.  Deb.  Stk. 

Evered  end  Co.,  Ltd 

Kerranti,  Ltd.,  .'>"„  Ist  Mort.  Deb. 

Stock,  Rtd 

Gen.    Elect.    Co.   (1900),  Ltd.,  6% 

Cum.  Prel. 

Do.    4%Ist.  Mt.  Deb.Slk..Red. 

Henley's  (W.  T.)  lelegraph  Works 

Co.,  Ltd.,  Or,i 

Do.        4J°„Cum.  Prel.  .. 

Do.        4J%  Mt.  Dfb.  Stk.  Red. 

India  Rubber.  Gu  ta  Percha  & 

Telegraph  Works  Ci.,  Ltd., 
4%  Do.        1st  viort.  Deb.  Red. 

Parker,  Thos..  Ltd. 
12/-     Telegraph  Construction  a-'d  Main- 
tenance Co.,  Ltu 
Do.        4%  Deb.  Bonds  . . 


9iid, 

■i/- 

3/- 
H% 

H% 
SI- 

1% 

2/- 

24' 

4*"o 
4;"o 
6/- 
2/6 
4»% 
l'/6 
5% 
10;- 
8  - 

m. 

«d. 
1/6 


4% 
5"„ 
1/7* 
2  9g 
4"„ 
7/H 
5% 

6/- 

4% 
5/- 

2/8 

4J% 

6/- 


Clotlng 
PriottB. 


Present 

Amount 

SubBorlbod. 


1 
1 
1 

S 

6 

100 


100      101  -103 


5 

100 
2 
2 

100 

100 
5 
6 

100 
3 

100 
6 
5 

100 
I 

100 


3 

5 

100 

100 

2 

2 

100 

10 


10 
100 

5 

5 

100 

10 

100 

10 

12 
100 


2J—    25 

86  —  88° 

a-    i 
li-  1* 

93  —  9f 

73  -  76' 

9—10 

5  —  6i 

104  —106'  1 
■i  -    2-i 

I  93  —  98' 
8-  8J 
5-'—    6 

105  —1079 
14—  IS 

105  —108 


14 


g- 
1  - 

78  - 

79  —  81 

u-  n 

2i-  2i 
98  —100 
13  —  15 

90  —  95 


9i- 
91  - 


101—  lOJ 

54-    5g 

110  —112 


-  16= 
-102 

-  7 


33  —  40 
ll01i-103J» 


III.— ELECTRIC    TRACTION. 


Preeent 

Amount 

Subscribed, 


Last 
Divi- 
dend. 


120,000 

260,007 

£230,000 

20,000 
10,000 
£46.800 
£191.326 
75,6-.6 
59,894 
75,000 

75,000 
£425.000 
£200,000 


S 

5 
Sik 

10 
10 
lUO 
Stk 

1 

1 

6 

5 
Stk 
Stk 


7,500 

£242,800 

£220,000 

183,301 

156,437 

£1,000,000 

£260,1  Oo 

100,000 

40,600 

•i7,lKXI 

£200,000 


10 
40 
100 
10 
10 
Sik 
Sik 
5 


3/- 
2,6 
6% 

6/- 
6/- 
5% 

'4% 

ll-49d 


2/6 

44% 
6% 

S% 
6/- 

44% 
HI- 
61- 

5% 

44% 
1/6 

3/- 
8/- 


Last 
Divi- 
dend. 


£220,000     100       0% 


102,268 
£850,000 
480,000 
40,000  I 

£300,000 

165,000 

£116,000  , 

£1'20,000 


Stk 
1 


100 
6 

Stk 
Stk 


60,000       10 


.W,987 
30,000 

10 

£150,000 
125.000 

Stk 

10 

£1.031,000 
£50,000 

Stk 

Stk 

3)4,016 

600,000 

£350,000 

50,000 

1 

1 

Stk 

110,928 
£150.000 
£196,200 

8     i 
100     ' 

stk  ' 

21,600 

24,500 

£220000 

10 
10 
stk 

3/- 
44"o 

1/- 
•2/fi 

4"o 

4/- 

6% 

6% 

6/- 

6/- 
•2/6 


I'ald 
u». 


Anglo- Argentine  Trams  Co.,  Ld.,Or. 
Do.  5%  Cum  Pf. 

Do.  Per'iianeut 

6%  Debenture  Slock,  1888 
Barcelona  Tjams  Co.,  Ltd  ,  Old.    . 
Do.  6%Ci.iii  Pf.ihare 

Do.  6%  Debs,  Red. 

Do.  4J%Red.Deb.Stk. 

BathElec.Trams.Ln.,  Pf.Or. 
Do.  5%  Cum.  Pt, 

Brisbane  Electi  ic  'i  ram  Investment 
Co.,Hd.,Oril.  .. 
Do.  6%  I  um.Pf. 

Do,    4i%UtDeb.S  k.,Red 
Brit.  C  lumbia  -  le  .  Kly.  Co., Ltd. 
Del.  Ord.  Stuck 
Iref.  Ord.  St  ck     . . 
Do.      6%  Cui".  Perp.  Pf. 
Do.      4A%  1st  Mori.  Debs. 
Do.      4|%  Vaucouv-r  rower  Db. 
Brit.  Electric  Tractien,  L  d.,  Ora. 
Do.        6%  Cum.   Prtf.  ,. 
Do.        5%  Perp.  U  b.  Sik. 
Do.        4%  2ud  Ui-b.  Stk.  Red 
Buenos  Ayres  &      elgraiio  Eectnc 
Trams,  Ltd.,  Ocd. 
Do.        "A"  6%  Cum  Pret.      . 
Do.        "  B  '•  do. 

Buenos  AyresElec.Trnms  Co.(1901i 
I  Ltd.,  5%  Db.  Stk.,  H,-d. 

Stock 


Paid 
up- 


Closing 
PriceB. 


5 
5 

mo 

10 

10 

100 

100 

I 


5 

5 

lUO 

100 

1(K) 

10 

40 

100 

10 

10 

100 

100 

5 
5 
6 

100 


Jft-sft' 


140  - 
12  - 
9 
4)8 
15 


IJ- 

33- 

94  - 


-143* 

-  124 

-  10» 
-HI 
-100 


-  2 

-  U 

-98- 


100  —103 
100  — lii3 

101—  105 

102     104% 
98  —101 
95— lu}' 
II  —  Hi 

118  — liU 
96  —  98 


94 


4 

5| 
97» 


Bnonos  Ayres  Gd.  Nat.,  Ltd.,  6% 
l»t  Deb.  Bds. 
Calcutta  Tramways  Co.,  Ltd. 

Do.        44%  Ist  Deb.  Stk.,  Red. 
Cape  Electric  Tramways,  Ltd. 
Cityol  Birmingham  Trams  Co., Ltd. 
6  "i,  Cum.  Prel, 
Do.        4,'„  lat  Mort.  Debs.  , , 
City  of  Buenos  AyresTrams.Oo.,  Ld, 
Do.         Per.  O'.'u  Deb.  Stk.., 
Colombo  Elec.  Tram.  iV  Light.  Co., 
Ltd.,.%%  1st  Mort.  Dob.  Stk.  Red. 
Dublin  United  Trams.   Co.   (1898), 
Ltd.,  Ord.     .. 
Do.    G%Pref.,.  "     ,. 
Isle  of  Thanet  Elec.   Trams,  and 
!      Light.  Co.,  Ltd.,  5';i  Cum.  Plef. 
■1%     ;  Do.    4<'i  Deb.  Stock  . 

5/-     London  United  Trams.  (1901),  Ltd., 

,  6"u  turn.  Prel 

4%         Do.     4%  1st  Mort.  Deb.  Stk.  Red. 
6'-'i',      Madras  Electric  Trams  (1904),  Ltd., 

6%  Deb  Stock,  Red 

—     iMetropohtan  Elec.Tram8.Ltd.,Def. 
Od.    i        Do.  5%  Cum. Prel... 

4*';;,  ,        Do.  44%  Deb.  Stock,  Red. 

6/-    New   General  Traction    Co.,  Ltd., 

6%  Cum.  Pref 

2/9iJ  North  Metropolitan  Tramways  Co. . 

84%  Do.  34%  Mort.  Debs. 

5%    Perth  Electric  Trams,  Ltd.  (W.A.) 

6%  1st  Mort.  Ueb.  Stock,  Red,. 

10/-  J  Potteries  Elec. Tract  i  nCo.,Ld.,Or. 

5/-  Do.  5'!{,  Cum.  Pref.     . , 

4J';„  Do.  4*';iDeb.8tk.,Red. 


100 
5 

100 
1 

5 
100 

6 
100 


5 
100 


10 

100 


100 

1 
1 

100 


100 

100 
10 
10 

100 


Cloning 
Prlcen. 


98    -101 

81- -    8A 
106  —  lOB* 

li-  H 


4i- 
98  - 
101 
140  - 


5J 
102 

loi 

146 


101  -104 

18  —  14 
15  —  10 

Si—    4 
88  —  91* 


10|- 
101  - 


lOS- 
108* 


103  —106' 

1=1* 
102  -104' 

41=11 
90  —  96' 

101  — 104« 

8—9 
I  84—  9* 
:  99  -102 


IV.— ELECTRIC    LIGHTING   AND    POWER. 


Present 

Amou  it 

Subscribed. 


7,500 

10 

7,500 

10 

7,5UU 

10 

£70,000 

stk 

14,1100 

6 

£50,O0U 

Stk 

27,507 

5 

12,493 

6 

60,000 

5 

£288,782 

Stk 

70,000 

10,000 

80,000 

£350,000 

40,0u0 

40,000 

41,436 

£150,000 

70,595 

40,000 

£400.1,00 

£300,000 

40,1,00 

80,000 
£400,000 
£250,U0U 

70,000 

70,000 

£300,b00 

£80,000 

10,000 

£50, 0>  0 

15,000 

13,u00 

£50,00j 

ISO  000 

21,000 


5 

5 

Stk 

5 

5 

5 
Stk 

10 

10 
Stk 
Stk 

10 

10 

stk 


5 

5 
Stk 
Stk 

5 

Stk. 
in 

Stk 


I  Last 
i  Dlvi- 
;  deed. 


16/- 

4/6 
6/- 

44% 
•2/- 

4*';'o 

4/6 

3/6 
3/- 

4% 


2/3 

4';i 

■A3 

2/3 
a/1 
14% 
6/- 
6/- 
5% 
44% 
4/- 

6/- 

44% 

ii% 
4/6 

3/- 
44% 
5% 

2/- 
44% 

3/ii 
44% 


losing 

rices. 


Bournemouth  &  Poole  Elec.Sup.Cc, 
Ltd..  Ord.  . . 
Do.  44%  Cum,  Pref. 
Do.  6%  Cum,  Second  Pt.  . . 
Do.  4J%  Deb.  stock  Red  . . 
Bromley(Kenl)  ElecLt,  &  Pr.  Co.Ld 
Do.  do,  4J%  1st  Deb.  Stk.  Red. 
Brompton&Kenslngton  Elec, Supply 
Co.,  Ltd.  Ord.  .. 
Do.  7%  Cum.  Pret.  Shares. . 
Calcutta  Elec.  Sup.  Cor.  Ltd., Ord 
Central  Elec.  Sup.Co.,  Ltd.,4%Gaa. 
Deb.  S  k.  . . 
Charing  Cross  &  Strand  Elec.  Sup. 
Corp.,  Ltd.,  Ord 


Do. 
Do. 
Do. 
Do. 


do 
do. 
do. 
do. 

do 


Ord, 

4*%  Cum.  Pref... 

f/o  Deb.  Sts.  Red 

Ci  ty  U  iidt-rtaking 

Cum.  Pret 

do.     (I9u3) 


6/- 


Do 

Chelsea  Elec.  Suly,  C  1.,  Ltd.,  Ord 
Dj.        do.    U'io  Deb  Stk..  Re.. 
Cityof  Lonuon  Ei.lj4htg.Co.,ijd.,0 
Do.      G'a,  Cum.  Pref. 
Do,      6';;,  Deb,  Sik.,  Red 
Do.      4*%  2nd  Deb.  Stk  ,  Re 
County  of  Loiiaon  Elec  Su.plyOo.. 
Ltd.,  Ord. 
Do.        6%  Cum.  Pref,      . 
Do.        4J%  Deb.  S,k.,  Rad.       . 
Dj.        U%  2nd  U  b.  Stk.,  Prv. 
Crts.  all  paid,  R.  d 
EdmundsonV  Elec.  Cor.  Ltd.,  Or,  , 

Do.        6%  Cum.  Pre 

Do.        4i%lat    ort.Db.Stk.Reg 
Electric  Lighting  &  l  rac  ion  Co.  •'! 
austrMlia,  L  a  67o  Deb.  S  k.  Red. 
Fokestone  r.lec.  Supply  Co.,  L,d.,  o 
Do.        44%lstUeD.  3tk.,Red 
Havan  ■  El-ctrlciiy  Co.,  Ltii,    . 
H    ve  Elec.  Lighting  Co.,  Ltl., '  .r.l, 
Isleol  W  ght ElecincLigiit&Powe 
Co.,  Ltd,  4A')i  Deb.  Stock.  Ken. 
Kalgoorlie  Eleciri    Pjwer&  Light- 
ing Corp.  Lt  1.,  b'S,  Cu.u.  Prel. 
Kensington  a. id  l^nigbtsoridgeElec- 
tric  Lighting  Co.,  Ltd.,  Ord.  , , 


10 
10 
10 

100 
5 

100 

6 
5 
5 

100 

5 
5 
5 

100 

5 

5 

5 

lOJ 

10 

10 

luO 

100 

10 
10 

100 

100 
5 
5 

100 

100 
5 

100 
10 
5 


12  —  12J 

9»—  10 
1  11  —  12 
1102  — 101" 
I     5i-    61 
101  —104 

104—  11 

101-  103 

84-  8i 


105 


108 


ud  Shares  marked  ^  are  quoted  ex-dividend. 


H-    8i 

8—84 

5ft-  5ii 

101  —103 

45-6fi,' 

44-6^* 

eg—    7 

107  —109' 

11  -  114 
134-  14 

121"— 125' 
101  —103' 

9  —    9J 

12  —  12* 
107  — UU* 

101  —103 

6g-    6S 

6  —    6i 

107  —109 

80  —  91' 
64-    6 

102  -105 
94-lOi 
74—  8 

103-103 

a-  14 

1'24--  13 


January  t?,  i<kj5. 


PACES     WKKKLY. 


ELECTRIC  LIGHTING  AND  POWKH.— c'otitd. 


Preaent 
Ajnonnt 

»a  bM:rlbed. 


TELEGRAPHS  AND  TELEPHONES.— ConW. 


UlTl      I 

dend. 


Paid 
up. 


Closing 
Wlo«a. 


■£185,000     8lk 


111,000 

80,00() 

X371.H95 

100,00n 

76,121 

■iiOfiOO 

'260,000 

£250000 

10,853 
£59,000 

16.530 
£50,000 
i»l,700 

40,000 

ao.ooo 

£150,000 
12,000 

£50,000 
65,000 
100,000 

50,000 

£100,003 

50,000 

30,000 

£iOO,W10 

110,000 

■,«,151    ' 


4% 


5  8/- 

Stk  4% 

10  9/- 

5  3/3 

8  Ik  4A'n 

Stk  M'V, 

-  1*4% 


I 


10        6/. 

100   !   *% 

5  2,6 
Stk  i  4% 
103    I  4}* 

6  I    6/- 

5  3/6 
Stk     8i% 

6  4/- 

SIk  4% 
5  3/- 
1     .     — 


1 
Stk 


8sd. 

H% 
2/6 
2/6 

6/6 

2/6 


Kensington  iindKnichlsbridgeBlvc- 
trio  LiKhtinK  Co.,  L'd.,  an  i  the 
Nottinn  Hill  E  eclrio  Liijhlin^ 
Co.,  Ltd..4  '„  Deb.  Slock,  Red.'  100 
London  Elee.  Supply  Corp., Ul.Ord.       3 
Do.    6"„  Pre(.      . .  r. 

'         Do.    4%lst.Mort.Db.8tk.,Relll  100 
jUetropoliian  Elt-c.  Sup.  Co.,Ld.,Or.     10 

Do.    4J'„  Cum.  frcl '      5 

Do.    4  jv,  Ut  Mort.Db.8k..Rua  '  100 
Do.    3j',.  Mori.  Deb.  Sik  ,  Red.!  100 
I  Midland  Elcc.  Corp.  for  l»ower  Dis- 

tribut  on  r.d.,4J'V.lstMort.Deb.  100 
Notling  Hill  Elcc.  LtR.  Co.  Ltd.Ord.  10 
;        Do.  4'„  1st  M  irt.  Debs.     ..    100 

Oxford  Electric  Co.  Ltd.,  Onl.  5 

Do.  4",.  Debenture  Stk.  Red.,  lUO 
Royal  Elec.  Co.  (of  .Montreal) 

41%  20.yr.  1st  Mort.Dab     100 
]8(.  Junes'  ft  Pall  Mall  Elcc. 
i  LiKln  Co.,  Lid.  Ord.       6 

Do.  7'V,  Prel.  ...  5 

Do.  aj'oDeben  Stock, Red i  100 

Smithfleld  Markets  El-c.  So  .ply 

Co.,  Ltd.  Ord.  5 
Do.  i%  Debenture  Stk  Re  I.!  100 
South  London  Elco.  Sup.  Co.,Ltd,0.i  6 
South  Metropolitan  Eiec   Lit'ht        I 

4  Power  Co.,  Ltd.  Ord.'      1 

Do.        7%  Cum.  Pref 1 

Do.  4J'o  1st  Deb. Stock  Red.i  100 
Urban  Electric  Supply  Co.,  Ltd.,  0.1      5 

Do.    5%  Cum  Prcf 5 

,„    Do.    4*";,  lst.VIort,D-b.Stk.Red    100 
Westminster  Elec.  Supply  Corp.      1 
„  Ltd.,  Ord.l      5 

Do.       5%  Cam.  Pref.    ..        ..'      5 


l*re«eat 

Amount 

SulMcrlbtd. 


i::«,O08 
l.iO.llOO 

34, .',63 
4,669 
£80,000 
207,930 
£75,000 
518,915 


Lait 
dond. 


I'alit 
up. 


Clodnii 

ITICM. 


100 
10 
10 
10 

100 
10 

100 

Stk 


6/- 
6/- 

s% 

3/- 

8% 

«% 


I  West  Coast  of  America,  Ltd. 

Do.    4%  Deb.  Guar,  by  Wost.Tel 
W.Indi«&P«n»in»Tcle([.Co.,Ld.,Or 
Do.        6  „  Cum.  1st.  Pref. 
Do.        0„  Cum.  2nd  Pref. 
t        Do.       .V';,  Ujb.     ... 
Western  Telegraph  Co.,  Ltd.'  '. 

Do.     5%  Debs.,  2nd  Secies,  1906 
I       Do.     4%  Deb.  Stock,  Red. 


2i 
100 
10 
10 
10 


97  -99- 

^-    i 
7i-  75 

6J-    7* 

100     101   _108* 

10       131-  14 

100     101   —lostt 

100     101  —102- 


VI.— SHIPPING    COMPANIES. 


100  -102 


Present 

Amount 

Subuoftbod. 


33,600 

£325,000 
£67i,90J 


10 


Stk 
Sik 


Lut 
Divi- 
dend. 


10,000       10 


£600,030  I    Stk 
Stk 


£760,000 
60,000 


6/6 
4J% 

H% 
5/6 

H% 
44% 


20    I  16/- 


40,000  '     20 
£461,430      8tk 


1 

10 


v.— TELEGRAPH  &  TELEPHONE  COMPANIES. 


Pniaent 

Amount 

Satwcrlbed. 


Last 

DlTl- 

dend. 


£14,800      100    I    4% 


10 

Stk 

Stk 

Stk 

S 


25,000 
£763,580 
£3,118,210 
£3,118,210 
44,000 
8  LI  .000,000  *100 
fl,lKM,v,6  ,    Sik 

i6,ijno  I  10 
6,000  I  10 
6,000       5 

£30,000       50 

60,710  !     20 

£>SS,tfOO      100 


£300,000 
£100.000 


800,000 


100 
25 


10 


£603.400  I  Stk 

£I.()C«I.()00  I  Slk 

£J,000.()00  ,  Stk 

£1,8:16.814  Stk 

150,000  10 


£58  700 

17,000 

72.680 
£I,383,.>I33 
£1,966  667 

15.000 

15,000 

250.000 

£2.(1(10.000 

£I>'>"J,.".93 

£1,0  0  _ 

179,313  I      1 

50,000        1 

£100.000      100 


100 

25 
1 
Stk 
Slk 
10 
10 
6 
Stk 
Stk 


11.839 
5'<,()o0 
40.000 
£179.'>t7 
15,609  1 


8 
6 
£ 
Stk 
10 


12/6 

2.5/- 
2/- 
4/- 
S2 
4% 
5/- 

10/- 
2/- 
51- 

44% 
3/- 

4*"o 


2/6 

4",', 
25/- 
17/6 
4% 
6/- 

H% 
12/6 

7!.i. 

O'o 

S'A. 
6/- 
6/- 
2/6 
84','„ 
4o 
6/9 

7Sd. 
7jd. 

4% 

4/- 
8;- 
2/6 

r>% 

4/- 


African  Direot  Tel.  Co.,  Ld.,4%  Mt. 
Debs.  (Series  Al,  Red. 

Amazon  Tclesraph  Co.,  Ld 

Anglo-American  I'el.  Co..  L'd.,  Ord. 
Do.  6"i  Preferred  Ordinary 

Do.  Deferred  Ordinary     . 

Chili  Telephone  Co.,  Ltd 

Commercial  Caolc  Co.,  Capital  Stk 

Do.  Sterl.r,()0-yr4l,  Ueb.  Stk., Red. 

Cuba  Submarine  Tel.  Co.,Ld.,Ord. 

Do.         10',,  "r-fereuce  .. 
Direot  Spanish  Telegraph  Co.,  Ord. 
10',^  Cum.  Preference 

I        Do.       4J%Dbfl 

[Direct  U.S.  Cable  Co.,  LH 

Direct  West  India  Cable  C  •.,  Ltd., 
I  4*%  Res.  Deba. 

Bast.  &  S.  African,  L'f.,4'X,  .Mt.  Db  . 
Do.    4'Ji  Rg,  Mt.  Dbs.  (.Mauritius 
L  „  Sjbsidy).. 

jKastem  Extension,  Australasia  and 
Chiua,  Ltd... 

Do.    4';i  .M  irt.  Deu.  .itk.,  'erp 
c^antern  Tele.  Co.,  Ltd.,  Ord. 

Do.        3  ';„  I'rel. 

Do.       4','i,  .Hurt.  Deb.    . . 
Jteai    ortberu  ielegr»puCo.,Ltd., 
LI  ,  ,  .  „  '""  ''"t^nbagen)    .. 

Halifax  and   Bcrmud*.  Cable  Co  , 

Lid,,  4i',v  lai.  Mori.  Debs.  lied. 
Indo-EuriA'jan  lele.i.'o.,Ltd. 
.M  .nte  Viaeo  i'clepuone  Go.,Ijtd.,o'. 
.satiuoal  ioUphoneOo.,  Ltd..  Pref. 

Do,         Deterred 

Do.        8%  Cum.  1st  Prei. 

Do,  do.     and  do. 

Do.        B'V,  Non-Cum.  did  Pref. 

Do.        ;t4%  Deo.  Stk.,  Red.     . . 

Do,        i  i,        do.        do. 

Do.       4%    P.o».     Cerls.     ad 

OrioDUl  Tel<;pbone  it  Elec.  Co.,Ltd 
Do.        6-,,  oum.  Prel 

Pacific  &  European  Tel.  i%  Gn,i'r'. 
Debs.  Rod..' 

Reuter'a  Telegram  Co.,  Lui. 

Uni.ed  River  Plate  lelep.  Co.,  Ltd 
Do.        5%  Cum.  Pref.    . . 
Do.        6'j,  Deb.  Stock,  Red. 

W.  African  Telegraph  Co.,  Ltd. 


Paid 

np. 


Closing 
Prices. 


1,200.000 

30,000 
327,300  I  100 

25.323  .       74 

86,768 
£150,000 

65,000 

40,000 

£200,000 

141,500 


H 
Stk 
5 
6 
Stk 
10 


8/- 
44% 

6d. 

6/- 

«% 
4/7 

4»f 

1/3 

2/9 

•14% 
5/. 


100 

10 

100 

100 

100 

5 

8100 

100 

10 

10 

5 

S 

60 

20 

100 
100 


'  90  —102* 

i  57  -  69 
10.1*— 104* 
I  ISI-  13* 
:  4-  65 
170  —190 
92  -  94* 

!  ,83-  9i 
16*-  174 
3i-8g 

I  ii—  8i 
;ioo.to2%' 
1 103-  11 

!  99  — loi* 

:101  —  lOJ 


£1,160,000 

£1,160,000 

£800,000 
£018,1IK) 
15,00 1 
39,075  j 

39,075 
141,811 

24,000  I 
£1,008,894  I 


Stk  I  5  % 


Stk 
Slk 
Stk 
100 
5 

5 
10 

10 

Stk 


19% 
34% 
34% 
30/- 
2/6 

2/6 
4/- 

4/6 

4% 


Anohor  Line  (Henderson  Broi.) 
n  .,^  „I^'<l-.64%  C.im.  Pref. 
Do.  4J%  Red.  Ist  Mort.  Deb.Stk. 
British  A;  African  Stm.  Nav.  (1900, 
Ltd.  4J  '„  1st  ,\Iort.  Deb.  Stk.  Red. 
Bueknall  Steamship  Lines,  Ltd., 

.14%  Cum.  Pref. 

Do.         4*"^  1st  Mort.  Deb.  Stk. 

Clan  Line  Steamers,  Hd.,  41'^  Dob 

Stk.  Red.     .. 

Cunaid  Steam  Ship  Co.,  Lt  I., 

.Vos.  1-6(5,000. . 

a,^       rP'  NOS.  60001-100,000 

Elder  Dempster  Shipping,  Ltd.,  4*  'A 
IstMorl.  D.,b.  Stk.  '.. 
Parness,  Withy  ,v  Co.,  Ltd.,  OrJ. 
Do.        .i%  Cum   Pref.    . 
Do.        4*,'i.  1st  .Mort.Deb'i.Red. 
t.en.Steam  .Navigation  Co.,  Ld.,Ord 
Do.     Non-Cuin.6"(i  Pref. 
Do     4';V,  1st  .Moct.  Deb.  Stk.  Red! 
Houldcr  Line,  Ltd., Ord 

Do.    5i%  Cum.  Pref. 

Do.  IJ'i,  1st  Mt.  Deb.  Stk.  Red. 
Leyland  (Fredk.i.&Cj.  (1900),Ltd., 
„     .  5%  Cum  Pref.     . . 

Peninsular  and  Oriental  steam  Nav. 
Co.,  5';.,  Cum.  Pref.  .. 
Do.  do.  Deferred 
Do.  do.  .SV'i  Deb.Stook  . 
„  ,??■  .  '^°-  34  "<>  2nd  Deb.  Stk. 
Bo,val Mail  Steam  P.cketCo.  Ord  . 
Shaw,  Savill  &  AIDion,  Ltd.,  5% 

Cum.  "A"PreJ.. 
Do.        "B"Ord... 
Union  Castle  Mail  Steamship 

„  Co.,  Ltd.,  Ord.. 

Do.       4i%Cam.  Pref 

Do.       4%  Debenture  Stk.,Red 


Paid 
up. 


10 

100 


100 


10 

100 


100 


CIOHil|( 

WIcaa. 


3-    8 
98  —100 

91  —  93> 

6-    7 
73  —  76* 

98— 100' 

13  —  13* 


100  100  —102 

1  1-14 

10  I    9}-  lo| 

100  ll05  -107 

74  I     41-    45 

8  71-    7? 

100  95  -  97- 

5  8  —    34 

6  1    3i-    ^ 
100  I  S3  _  86* 


10 


Si-    6} 


100  ]l'26  — 1'29 
100  i216  —219 
100  I  99  —101 
100  !  96  —  98 
25  —  26 


5 
5 

10 
10 
100 


VII.—: 


Present 

Amount 

Subscribed. 


MISCELLANEOUS    COMPANIES. 


<J-   6i 
4-  ij 

8—8} 
9J-  10' 
99  — 101- 


IMvl 
dund. 


25     1100-102% 


10 

131—  14 

100 

106  -lOj 

100 

136  -I3K 

100 

88-90 

100 

105   -107 

10 

281-29 

100 

99  -lOl* 

25 

411-  461 

1 

M-    M 

100 

lOm-lOilj 

100 

107-109 

10 

13  —  15 

10 

12  -  13 

6 

SA-  5A 

100 

96  —  9s' 

100 

lOll-lOSl' 

— 

101 J -1031' 

1 

1 

'  -  I* 
J»-l| 

100 

96-99- 

8 

7-7} 

5 

84- en- 

5 

6 -61' 

100 

104 -106- 

10 

7J-7} 

60000  I      I 
£750,000  I    Stk 
12,.i00       10 
10.000 

183,538 


10 
1 


61,462  t  1 
135,000  I  1 
133,000  ,       1 


9Jd.  Ch«dburn-s(Ship  Tele.  LH.,Ord. 

I    5%  General  Hydraulic  e'ower  Co.,  Ltd. 

I  10/-  Oakey  (.John)  and  Sons,  Lid.,  Ord. 

I  Jil'.  „     ^°-  ''"■        6 "..  Cum.  Pf. 

6-3i.  Power  Gas  Corp.,  Ltd.,  Ord.,  Nos 
66,463.260  ..         ..  .. 

^'ii'  ,„    ""•  ,    „      ''•'•  Nos.'l  66,462 

»id.  Waygood  (R.)  &  Co.,  Ltd.,  Ord. 
Ui.  Do.  6%  Com.  Pref. 


1 

100 

10 

10 

15/- 
1 
1 
1 


Clotting 
Prices. 


136  —141 
24  —  26 
14  —  15 

l*-li 


RAILAVAY  J3A RIUAGE  &  WAGON  COMPANIE S. 


Present 

Amount 

SaUKrlbod, 


Last 


Paid 
up. 


Closing 
Prices 


Stocks  and  Shares  marked 


10,000 

10 

8,739 
10,000 
30,111 

10 
10 

44,889 
78I,-*I8 

^ 

164,288 
235,000 
30,000 

1   i 
1 

20 

10,000 

20  ; 

7/6 

8/- 
6/- 
7/- 

S/6 
9J. 

6d. 
7W. 
20/- 

75d. 


iBirm.  Railway-Car,  ft  W.iion,  L., 

MO.OOol 
I        Do,        Second  Issue  1-8.7.19 
I        Do.        Cu  u.P.cf.  6',;  1-10,006: 
iQloucester  Rail.-Car  *  W  .gon,  L.d 
A,  l.i9.86l  ft  4J.7.il-50000 
Do.      B,  29,86  M9,7.'/0,  .'"^1,001-7  ,,000 
MetropoliUn    AmiUaniit-d    Rail. 
Carnage  ft  W^gon,  LJ.,  l-784,80is 
Do.     Cum.  A  Prjf.  .5%  1-164.281 
Do.    Cam.  B  Pref.  6  %,  1-2:13,000 
-Midland  K.il.-C«r.  ft  Wagon,  L  I  , 
i        r>  „     .  .  1-20,600 

I        Do.       Pret.  6  per  cent.  »-lu,000 


10 

4 

10 
7 

7 
1 

1 

1 

10 


arc  quoted  ex-dividend. 


21  —  214 

H-    8} 

18  -  13} 

83-  tr 

4»—     4j 

3J/6-  40/8 

!</-  -25/- 
M/-— 28,6 

19  -  1»1 

i2/8— 22/9 
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COPPER. 
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THE    LIEGE    ASSOCIATION    OF 
ENGINEERS. 

The  current  issue  ot  the  bulletm  ot  this  Association, 
the  leading  engineering  society  in  Belgium,  now  num- 
bering 1,375  members,  is  devoted  chiefly  to  a  report 
of  the  visit  to  London  in  September  last  under  the 
auspices  of  the  Iron  and  Steel  Institute.  The  Belgian 
visitors  express  their  appreciation  in  enthusiastic  terms 
of  their  reception  at  the  National  Physical  Laboratory 
at  Teddington.  at  the  Italian  Exhibition,  at  the 
installations  of  the  Temperley  transporters,  at  the 
Machinery  collection  of  the  South  Kensington  Museum, 
and  at  the  works  of  Messrs.  Fraser  and  Chalmers  at 
Erith.  It  is  notilied  that,  as  an  outcome  of  the  visit, 
Mr.  Carnegie,  the  president  of  tlie  Iron  and  Steel 
Institute,  and  Mr.  E.  Windsor  Richards,  past-president, 
who  presided  at  the  banquet  offered,  to  the  Belgian 
visitors  at  the  Hotel  Cecil,  have  been  elected  honorary 
members  of  the  Association. 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS, 


MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


IVIARKEX      REF»ORT. 

Wednesilay,  jtinuani  ii//;,   1905. 

COPPER  opened  the  year  with  a  strong  market  and 
remains  active  and  buoyant.  The  home  trade  is 
good,  the  Continent  has  been  a  heavy  buyer  and  con- 
sumption in  the  I'nited  States  is  steadily  increasing.  As 
a  result  it  has  been  a  Httle  dillicult  to  buy  except  for 
forward  dehvery,  and  those  wlio  desired  to  fill  early 
reiiuirements,  have  had  to  concede  the  higher  prices 
.ibked.  The  strong  appearance  of  the  metal  has  been 
reHected  in  the  speculative  market,  and  the  quotation 
has  been  firm  at  about  £iX).  The  position  appears  to 
justify  higher  values,  although  yesterday  the  price  receded. 

Tin,  after  a  short  spell  of  depression,  has  exhibited 
symptoms  of  recovery,  the  scarcity  of  spot  metal  on  the 
market  having  induced  speculative  operations  for  the 
rise.  Messrs.  Merton  and  Co.'s  statistics  for  the  past 
month  show  a  decrease  of  721  tons,  excluding  .America. 
The  closing  price  yesterday  was,  however,  lower  at 
/131  IDS.  cash,  ;£'l3o  15s.  three  months. 

In  the  Iron  and  Steel  Market  there  is  little  or  nothing 
fresh  to  record.  Pig  iron  has  been  firm  without  much 
business  passing,  and  finished  iron  and  steel  has  been 
active.  The  reports  from  industrial  centres  are  fairly 
encouraging,  and  the  trade  outlook  is  tolerably  bright. 
The  new  contract  for  standard  iron  is  now  in  force  and 
many  dealings  have  taken  place  under  it.  The  statistics 
of  Scotch  pig  iron  for  1004  show  that  production  in- 
creased 51,607  tons  and  consumption  increased  97,804  tons. 
Exports  were  lower  and  stocks  show  an  increase  of 
27,356  tons.  Messrs.  Merton  and  Co.'s  circular  gives  the 
stock  of  Middlesbrough  iron  at  192,021  tons. 

In  the  Lead  Market  there  has  been  a  good  speculative 
demand,  and  with  holders  rather  unwilling  to  sell  at 
ruling  iiuotations  an  improvement  in  values  has  to  be 
recorded. 

Spelter  Is  rather  harder,  owing  to  the  large  demand 
for  galvanised  iron,  consumers  still  buying  against  sales 
of  the  manufactured  article.  Producers  arc  all  well  sold 
for  months  to  come. 

In  the  Coal  section  large  steam  has  been  unusually 
active  during  the  past  week,  and  prices  have  stiffened 
appreciably  .ill  round.  The  small  coal  department  is 
good  for  prompt  delivery,  and  house  coal  is  rather  firmer. 

In  the  Shellac  Market  things  are  inclined  to  quiet  down. 


IRON,    STEEL,    F»IG- 
IRON^,  <&c. 

SCOTLAND. 

Messrs.  David  Colville  and  Sons,  Ltd.,  Dalzell 
Steel  and  Iron  "Works,  Motherwell,  N.B.,  quote  as 
lollo\v<.     Prices  deliven-il  in  Glasgow  or  eijiml  :— 

Steel:  *   s.    d. 

Siemens'  Steel  Plates,  Marine  Boiler  Quality 6  15 

Land         6  17 

,,          ,,       Ship  Quality  Plates 5  15 

Siemens' Steel  Bars,  Boiler  Quality     6  15 

,,     Ship          „         6    5 

,,     Angles 5     5 

Manufactured  Iron  : 

Bars -Dalzell 0     2 

Best   6  12 

.,    Horseshoe     6  12 

.\ngle 6     2 

Best  Angle    6  12 

Best  Best  7    2 

Extra  Best    7  12 

Usual  terms  and  extras.  Special  nite.-,  for  delivery  in  England 
and  export.     The  above  prices  subject  to  alteration  without  notice. 

The  Glasgow  Iron  and  Steel  Co.,  Ltd.,'Wishaw, 

quote  as  under  (prices  are  delivered  (ilasgow  or  equal) :-  - 

..  £    s.  d. 

Steel  Angles  (Glasgow  "W  Steel) 5    5    0    per  ton. 


Steel  Ship  Plates  (Glasgow   ^  Steel)  

Steel  Bars,  Ship  Quality  (Glasgow  'N^  Steel) 

Steel  Bars,  Boiler  Quality  (Glasgow  "^  "^ 


5  15 
«    5 


Steel) 


6  15     0 


Steel  Land  Boiler  Plates  (Glasgow  "^  '^ 
Steel) II     5    0 

Steel  Marine  Boiler  Plates  (Glasgow  ^  "i^ 

Steel)  6    5    0 

Less  5  per  cent,  discount.      Extras  as  per  standard  list. 

Special    prices  for  delivery  in  England  and  lor  export, 
above  prices  subject  to  alteration  without  notice. 

John  Spencer  (Coatbridge),  Ltd.,  Phoenix  Iron- 
works, Coatbridge,  N.B.,  quotes:—  f    s    d. 

Bars— I'll"  "i'i    6  5 

Best 6  15 

Best  Best    7  5 

Extra  Best 7  15 

Best  Horse  Shoe   6  15 

Extra  B.H.S 7  15 

Extra  Best  Cable  ". 8  5 

lUvet    6  5 

Best  Scrap  Rivet  7  5 


The 
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£    s.  d. 

Angles— Phu-iiix 6    5    0 

Best    6  15    0 

Extra  Best    7     3     0 


Gas  Tube  Hoops    rhunix  Best 

Plates— Ph«ni\    


t;  15    0 


BestBoilei- 7  10    (1 

Best  Best  Boiler S    0    O 

Extra  Beit  Boiler  ., '.'    0    i> 

Boiler  Tube  Strips— Phcenix  Best  Best  8    0    0 

All  per  ton.  delivered  f.a.s.,  Glasgow,  Greenock,  Grange- 
mouth. Granton.  Leith.  or  .\rdrossan.  S  per  cent,  discount  cash 
monthly 

Messrs.  R.  Feldtmann  and  Co.,  of  Glasgow,  iiuote 
Commission  extra). 


Pig  Iron  : 


,  Glasgow 3 

2 


No. 
£  s. 


Coltness.  f.a.: 
Gartsherrie.. 
Sunimerlee... 
Carnbroe  .. 
Langloan    . . 

CaJder 

Clyde  

Glengarnoek,  f.o.b.  Ardrossan 2  19 

Eglinton   2  15 

Dalmellington,   ,.  Ayr 2  15 

Shotts ..  Leith   2  19 

NORTH   OF  ENGLAND. 


]. 

d. 
0 
t; 
0 

0 
0 
0 
0 
0 
0 
0 
0 


No.  3. 
£  s. 
2  15 
2  14 
2  14 
2  13 
2  15 
2  14 
2  14 


Messrs.  W.  Whitwell  and  Co.,    Ltd.,  Thornaby 
Ironworks,  Stockton,  quote  as  follows,  at  works  :— 

£    s.  d. 


W.W. 


Bars 


6     7     6 


W.W.  Best  Bars   6  17 

W.W.  Be.st  Best    77 

W.W.  Best  Best  Best 7  17 

W.W.  Best  Shoe  6  17 

Thornaby   '^•'  7  17 


Thornaby  Best .S     7  6 

Thornaby  Best  Best    ...  9     7  6 

Whitwell  Special  Adminalty  Cable    10     0  (» 

Special  Chain  Iron  9     0  0 

Tube  and  Nail  Strips 6  10  0 

W.W.  ■v^'  Angle  Iron 6  10  0 

W.W.  Best  Angle  Iron 7     0  0 

Tee  Iron,  to  .S-inches  Lnited 7     7  ti 

Terms,  Cash,  less  24   per   cent,   discount   on  10th  of  month 
following  deliverv. 


LANCASHIRE. 


The  Pearson  and  Knowles  Coal  and  Iron  Com- 
pany, Ltd.  Dallam  and  Bewsey  Forges,  War- 
rington, quote  : , 

Iron. 

Crown  (BNF)  B;irs    6  10 

,,      Angles    7    0 

Tees    7  10 

,,     (WIW)  Hoops     7    0 

,,  ,,       Sheets    7  10 

Ordinary  Sizes.  F.A.S.  Liverpool  in  lOton  Lots. 

Extras  for  Sizes  and  Cutting  is  per  List. 


Steel. 

d. 

£  s.  d. 

0 

7    0    0 

0 

7  10    0 

0 

SCO 

0 

7  10     0 

0 

y   0   0 

WORCESTERSHIRE. 


Baldwins  Ltd.  (with  which  is  amalgamated 
Knight  and  Crowther,  Ltd.),  W^ilden  Works,  near 

StOurport,   quote  :- 

Siiiglou  Doubles 

20G96in.  121  O  to  24  O 

by  86in.  'Jliin.  by  aCin. 

per  ton.  per  ton. 

Black  Sheets :                                   £    s.   d.  £    s.   d. 

■' ViUe     ..                    10    0    0  10  10    0 

"Shield'                     10  10    0  il  10    0 

"Severn" 1110    0  12  10    0 

"  Baldwin  Wilden  B  " 12  10    0  13  10    0 

Charcoal 16  10    0  17  10    0 

Best  Charcoal    18  10    0  I'J  10    0 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  quoted 
for. 

Extra  widths.  Singles  to66in.,  Doubles  to  56in.,  Lattens  to  46in. 
Extra  lengths.  Singles  to  168in.,  Doubles  to  132in,,  Lattens  to 
108in, 

Patent  Coated  Sheets : 

£     s.    d,  £     3.     d. 

No.3Lead 13  10    0  14  10    0 

S.V.  Lead    _ 15    0    0  16    0    0 

No.  STerne   15    0    0  16    0     0 

S.V.  Terne 16  10    0  17  10    0 

Singles  Doubles 

20  G  21  to  24  G 

lo  lOB  to  96 

by  36in.  by  36in 

per  ton  per  ton. 

Tinned  Sheets :                                 £    s.   d.  £    s.   d. 

Best  Coke  (Finish)    2s    0    0  29  10     0 

„     Charcoal  (Finish)      .                        30     0     0  31  10     0 

Extra     „              ,,         32     0     0  33  10     0 

Cotton  Can  Tin  Sheets  to  39in.  by  36in.  specially  quoted  for. 
Tin  Plates,  "Cookley.  K"  Best  Charcoal.  £1  7s.  Od.  per  box 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.   £1  10s.  Od."  per  ton  extra, 
throughout  for  all  brands. 

At  works  less  2J%  for  cash  monthly,  10th  inst. 

Galvanized  Corrugated  Sheets  : 

"  Phcinix  "  Brand,  24  G.,  f.o.b.  Loudon,  in  £    s.  d. 

Bundles  11  15  0    per  ton. 

"  Blackwall "    Brand,    26   G.,   in    felt-lined 

cases  for  Australia,  f.o.b.  London 14     7  li 

Galvanized  Working  Up-Sheets  : 

£    s.     d. 
24  G..  f.o.b.  London,  in  Bundles  13  15     0    per  ton. 

STAFFORDSHIRE. 

Shelton  Iron,  Steel,  and  Coal  Co.,  Ltd.,  Stoke-on- 
Trent,  North  Staffordshire,  and  122,  Cannon 
Street,  London,  quote  : — 

£ 

Crown  B,^rs 6 

Best  Bars  (I  to  6in.  wide,  above  J  in. 

thick,  J  in.  to  i  rounds  and  squares)  7 

Angles  6 

„       Best 7 

T's    7 

,,  Best  7 

Best  Shoe  Iron    n 

,.     Kivet  Iron 8 

,,     Best  Kivet  (Special)  9 

„     Cable 9 

,.     Screwing 8 


s. 

d. 

10 

0 

per 

ton. 

0 
15 

0 
0 

5 

0 

0 
10 

0 
0 

0 

0 

0 

0 

5 

0 

5 

0 

5 

0 
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i     s.  d. 

BestTurniiig  h    0  0  per  ton. 

.,     l'latin« 8    5  0 

„     Best  Best  9    5  0 

„     Treble 10    5  0 

Plates 7  10  0 

Best  Plates 8    0  0 

,,     Boilerplates  8  10  0 

.,     Best  Boiler  Plates 9  10  0 

Treble  Best  Boiler  Plates P-»    0  0 


WALES. 
Cordes  (Dos  Works),  Ltd.,  of  Newport, 

quote  '■  Star"  braiul  patont  wrought  nails,  steel  nails.  Ac. 


Mon. 


Discounts  — 

45  per  cent,  off  1-inch  to  3-inch  strong  rose  and  all  fine  rose  and 
6(lj.  and  8dy.  pound. 

40  per  cent,  off  3i  inch  to  7-inch  strong  rose  and  lOdy.  and 
20dT.  pound. 

4U  per  cent,  off  all  sharp-pointed  nails. 

Delivered  in  lots  of  4  cwt.  and  upwards.  Extra  i^  per  cent 
discount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  Hat  points,  5-inch  to  7-inch  basis : — 


tons  9/3  per  cwt. 
4  cwt.  lots  and  upwards  11/6  per  cwt.  1 


d/d  any  Railway  Station. 


Steel  cut  nails,  3-inch  basis — 

2  tons  8/-  per  cwt.  | 

4  cwt.  lots  8/3  per  cwt.       / 
Slit  rods  (iron)  £7  10s.  per  ton,  at  works  for  2-ton  lots. 


d/d  any  Railway  Station. 


Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
33  and  35,  Eastcheap,  E.G.  —  Works:  South 
Wales,  Burry.  Lydney,  Lydbrook,  and  C-wrmbwrla, 

quote  :  — 


Coke  Tin-plates. 

C  ISi  by  14  l-.Ms.  110  lb. 

C  20  by  10  22.5s.  155  ,. 

C  20  by  14  112s.  108  ,. 

C  28  by  20  112s.  216  ., 


BV" 

Per  Box. 
f.o.b. 
Wales. 
f  s.    d. 
0  13    0 

Jnmbo  '' 

0  18     .-? 

0  12     ti 

Lvdl)rook  " 

1      ■-.     3 

Charcoal  Tinplates : 

C  20  bv  14  112i.  108  lb   ■■  Allawav  ' 


lV[£:TiL]L.S. 

Messrs,    French    and    Smith,    147,    Leadenhall 
Street,  and  11,  Oldhall  Street,  Liverpool,  quote:— 

TIN. 
Tin:  £    s.    d.       £     s.    d. 

English  Ingots,  t.o.b 

Dis.  1J"„4  1°„ 132    0    0  to  132  10     0   per  ton 

English  Bars,  f.o.b 

Dis.  1}%&1% 133     0    0tol:)3  10    0 

Straits       G.M.B.,      ca^h 

Warehouse,  Net  131  10    0  to  131  15    0 

Straits  G.M.B.,  3  months. 

Warehouse,  Net  130  15    0  to  131     0    0 

Australian.   Mr    Bischoff, 

Warehouse.  Net  132     0     0  to  132     •">     0 

COPPER. 
Copper :  i^     s.   (1.        £     s.    d. 

Standard     G.M.B.,     cash 

Warehouse,  Net  68    7    6  to    68  10    0    per  ton. 


0  13     3 


BELGIUM. 

C.     L.     Faulkner,     Suffolk     House,      Laurence 
Pountney  Hill,  London,  E.C.,  quotes:— 

Prices   quoted   are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
delivered  free  on  lioard  .\NTWEBP  for  approved  quantities. 

Steel:  £    s.  d 

Blooms  at  3  12  0  perton. 

Billets at  3  14  0 

Sheet  Bars   at  3  16  0 

Finished  Steel : 

Bars    at  4  17  6  perton. 

Angles   at  4  18  6 

Tees   at  5     0  0 

Joists at  4  10  0 

Fencing  Standards at  5     1  0 

Shoeing  Bars    at  5     2  0 

TvreBars at  .5     4  0 

Half  Round  Bars at  5    5  0 

Heavy  Rails  at  4  10  0 

Light  Rails  at  4  17  6 

Structural  Steelwork  : 

Prices  on  aiiplicatkni. 


Standard       G.M.B.,       3 

months.     Warehouse. 

Net 

English,   Tough,   Cake  * 

Ingot,      Warehouses. 

Net 

English,      Best      Select, 

Warehouse  Net   

English,       Sheets       and 

Sheathing,  f.o.b.,  Dis. 

2i" 

English,  Sheets  for  India, 

f.o.b,  Dis.  2J%    76     ()     Oto    76  10     0 

Electro,  Warehouse,  Net  . 

Ore,  ex.  ship    

Regains,        Matte        and 

Precipitate,  ex.  ship. 


6s  15  0  to  68  17  6 

71  ■')  0  to  71  15  0 

72  10  0  to  73     0  0 

79  0  0  to  79  10  0 


70    0    0  to    70  10    0 
0  12     0  to      0  13     0  per  unit 


Yellow  Metal 


0  13     :i  to      0  14     0 
YELLOW   METAL. 

£    s.    d.      £    s.    d. 


Sheets,   4   by  4   feet  for 

India  f.o.b.  Dis.  2J% 0    0 

Sheathing     „        „      0    0 

SPELTER. 

£    i.    d.  £    3.    d. 

Silesian  outports,  Net 25    2     li     to  25    5    0 

Blende  of  50  %  Net  7    0    0    to    7  10    0 

Calamine.  Net 7    2    6    to    7  12    b 


6}   per  lb 

6i      ,. 


per  ton. 


LEAD. 

£     s.    d.  £    s.    d. 

English   Pig,  Warehouse, 

l)is  n-_^     13    2     6  to     13     5 

Spanish',  ex  ship,  Dis.  2J%  13    0    0  to     13     2 

Lead  Ore  of  70  %,  Net 6  12    6  to      0  I.t 

ANTIMONY. 

£     s.   d.  £    s.     d. 

Star  Regulus,  f.o.b.,  Uis. 


0    per  ton. 

6 

0 


Of,  ..  37    0    0    to    38    0 

Ore' Wei,  ex  ship, bis.  2*%    8    0    0    to      9    0 
Crude,  ei  ship,  Dis.  2*%...  13  10    0    to    14    0 


0    per  ton. 

0 

0 


QUICKSILVER. 


£   3.   d. 


Spanish,  75  lb.,  Warehouse,  Net 7  15    0  per  flask. 

I^Uan ^  1*    ^       " 


Io6 
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LEICESTERSHIRE . 
The    Nailstone    Colliery   Company,    Leicester, 

quote.      Price  per  Ton  at   Pit    of    JO  f'wt.,    with     A   Cwt.    per 
Ton  for  wastage:  — 

Upper  Main  Seam.  s.  A. 

Main  Coal 7     O 

Best    Hard   Steam   (hand   picked,   as    used    by  the 

Kailway  Companies)    ti    o 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slack")    6     0 

Fine  Slack    0     G 

Terms,  net  cash  on  10th  of  month  following  delivery. 


DERBYSHIRE. 

The   Manners    Colliery   Co.,    Ltd., 
quote  as  follows,  per  ton  at  pit : 


of   Ilkeston 


Kilburn  Coal :  s.   d. 

Best  London  Brights  9  9 

Large  Nuts  (lA  to  3J)     9  6 

Small  Nuts  {fto  IJ)  6  0 

Rough  Brights    6  0 

Peas  (I  to  j)    5  0 

Slack    3  6 

Smudge    ..  2  0 

Low  Main  (or  Tupton)  Coal : 

Low  Main  Brights 7  6 

,,        ,.     Nuts 7  3 

Hards  (Good  Steam  Coal)     8  0 

Bakers'  Nuts  (1"  to  2")  6  6 

Slack    3  6 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
s.     d. 

10     6 

10 

8 

8 

7 


Best  Main  Coal 

Best  Silkstone 

Best  House  Coal   

Best  House  Nuts 

Treble  Screened  Cobbles., 
Best  Cobbles 


NOTTINGHAMSHIRE . 
The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 

quote  per  ton  at  pit ; — 

Digby  Coal : 

Steam.  g     n 

Best  Hand  Picked  Hard  9    o 

Steam  Hard    7     g 

Hard  Nuts 7     q 

Gedling  Colliery. 
High  H.\zel. 

London  Brights,  4  to  8  in.  cube 12     0 

Large  Nuts,  2  to  4  in.  cube  9     6 

Small  Nuts,  J  to  2  in.  cube g     6 

Steam. — Top  Hard. 

Best  Hard  9    q 

Hard  Steam g     q 

Cobbles     7     Q 


ch:£:]viicals   and 

OILS. 


CHEMICALS. 

Messrs.    S.    W.    Royse  and    Co.,    Albert    Square, 
Manchester,  i|uote ; 

X.  s.    d. 

Acids:  Oxalic 0  0     UJ  per    lb. 

Picric,  Crystals 0  0  11 

Tartaric  at  Manchester  .. .     0  0  105      ,, 


Acetate  of  Lime :  Brown  at  Manchester  net    8    5 
Grey  ,,  ..  11     0 

Alumina  :  Alum,  Lump,  loose 5     5 

,,         ,,         in  casks  5     7 

,,     Ground,  in  bags  5  15 

Sulphate  of  Alumina,  14%    4  10 

Ammonia  :  Carbonate 0     0 

Muriate   Grey    f.o.b.  Liverpool  24     0 

Sal-ammoniac, Lump,  lsts,del<'- U.K.  42     0 

,,      2nds,         ,,  40     0 

Sulphate  f.o  b.  Liverpool  12  1.5 

Arsenic:  Best  White  Powdered    net  12    0 

Bleaching  Powder,  35%  ,    4    2 

Borax  :  British  Refined  Crystal ,,    12    0 


per   ton . 


per  lb. 
per   ton. 


Coal  Tar  Products : 

Benzole, -50  90% 

90% 

Carbolic  Acid  Crystals,  34  35°  C.  ... 

39/40°C.  ... 

,,     Liquid,    97-99%     .. 

,,     Crude,  62*%  at  60"  F. 

f.ob. 

Creosote,  ordinary  good  liquid 

Naphtha,  Crude,  20  %  at  120'  C... 

,,      Solvent,90%atl60°C.f.o.b 

,,   95%  at  160°  C.    ,, 

,,    90%  at  190°  C.    ,, 

,,      Rectified,  flash  point  over 

73' F f.o.b. 

,,      Rectified,  flash  point  over 

lOO'F f.o.b.    , 

Naphthalene,  all  qualities. 

Pitch f .a.s.  Manchester. 

Copperas  :  Green,  in  bulk  

,,        barrels  f.o.b.  L'pool  , 
Cake 


0 
0 
0 
0 
0 

0 

u 
0 
0 
0 
0 


8  per 
94  , 
6  A  per 
74    ,  „ 

9  per  gal. 


lb. 


3 

9J 
lOJ 


0    0  11 


0     1     0 


113     0  per  ton. 
6 

0        „ 
6         „ 


0  12 

1  19 

1     2 


Copper;  Sulphate 23     0     0 


Cyanides : 


mmimum 


f.o.b.     net     COS     per   lb. 


Lead:  Acetate  (Sugar)  White,  English 27  10  0  per  ton. 

,,  Foreignc.i.f  T,'.K24     5  0 

Grey  2!     0  0 

,,  ,,        Brownat  Manchester  111  10  0        ,, 

Nitrate 23     0  0 

Litharge,  Flake 15  10  0 

Powder  16     0  0 

Red   Lead,    Genuine,  c.i.f.  London 

less  5%  15  10  0 

White     ,,  ,,  Dry     ,.       ,,       ,,  16  15  0        „ 

NaphthaCWood):  Miscible,  60o.p 0    2  10  per  gal. 

Solvent 0     2  7 

Potash  :  Bichromate...  delivered  England...    0     0  3    per   lb. 

Carbonate,  90/92  %  ...  c.i.f  Hull  ...  18     0  0  per  ton. 

Caustic,  75/80  %    „       ,,     ...20  10  0 

Chlorate net    0     0  3^,;  per  lb. 

Montreal in  Store,  Liverpool  3.")     0  0  per  ton. 

Prussiate,  Yellow  net    0    0  4}g  per  lb. 
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Soda:    Ash,  Caustic,  48  °o,  Ordinary  ...  ,, 

,,         Betined ,, 

,.     Carbonated,  4«  °, 

58  'V.     (Ammonia 

Alkali) net 

,,     Bleachers'     Retined     Caustic 

50/52  "„ net 

Caustic,  White,  77  % „ 

..       70% 

,.       60% 

Cream.  60  % ., 

Crystals,  in  bags  

„  barrels  

Acetate c.i.f.  Hull  net 

Bicarbonate,  in  1  cwt.  kegs 

Bichromate delivered  England . . . 

Chlorate  net 

Nitrate.. .ex  quay  Liverpool 

Phosphate 

Prossiate   net 

Silicate,  Solution,  140'  Tw 

Sulphate  (Glauber  Salts) 

(Saltcake,  95%) 

Sulphur:  Recovered    

Roll    

Flowers 

Zinc  :  Sulphate    


£    s. 

5  5 

6  5 
5  10 


per  ton. 


4  10    0 


G  10 
10  10 
9  12 
8  12 
8  10 
3  0 
3  7 
16  10 
ti  15 


0 
0 
6 
6 
0 
0 
6 
0 
0 

3l'.T 


per  lb. 
per  lb. 


0 
10 
1-2 
15 
15 

6  15 

7  10 
G  15 


0  per  ton. 

0 

H§  per  lb. 

0  per  ton. 

G 

0 

11        ,, 

0 

0 

0        „ 


0  per  ton. 
0        „ 


MINERALS. 

i:    s. 

Barytes  :  Lump  Carbonate,   90/92",,   3  10 

Sulphate,  No.  1,  White 2  15 

China  Clay  :  of  various  qualities  for  all 
purposes  ;  prices  from  about 
11/-  to  about  ;W/-  per  ton, 
f.o.b.  Cornwall  :  stocks  also 
kept  at  Runcorn  and  Preston. 
Quotations  given  carriage 
paid. 
Chrome    Ore  :    Basis   50%    c.i.f.  British 

Ports 3     7     G 

Manganese:  Lump  c.i.f.  Liverpool  10  |d.     per  metallic  unit. 

Ochre:  French  .IC  f.o.b.  Rouen,  net     2     5    0  per    ton. 

,,     JF 5  10    0 

Talc  :  (French  Chalk) c.i.f.   Liverpool    3  10    0 


OILS,  etic. 

£    s.    d. 

Aniline  Oil net    0    0    4j  per  lb. 

Salt 0    0    4*     ,. 

Castor    Oil  :    French,  1st  pressure,  f.o.b. 

Marseilles  less  1.^7^, 20    0    0     per  ton. 

English.  1st  pressure,  f.o.r. 

HuU,  less  2J% 21  15    d 

Cocoa  Nut  Oil  :     Ceylon,   ex    store  Man- 
chester  net  31  10    0 

Cochin,  ex  store  Man- 
chester   net  33     0     0 

Cotton    Seed  Oil :   Retined  at  Hull,  less 

2J".,  naked  14   17     6 

Edible... at  Hull,  less 

2J%  naked  15    7     6 

Glycerine  :  Crude,  80%    net  :U    0    0 

Linseed  Oil:    liaw at  Hull,  less  2i% 

naked  13  10    0 

Boiled at  Hull  less2i% 

naked 14  lo    0        ,, 

Starch  :   American   Pearl. ..at  Manchester, 

net    9    0    0 

Dextrine ,,  „     1m    0    0 

Farina „     15  15    0 

Shellac:   Standard  TN  orange  spot 16.")/       per  cwt. 

March  delivery 145/-  ,, 

Turpentine  :  American at  Liverpool  38  10    0  per  ton. 

Russian    at  Hull. ..net  18  10    0 


TIIVIBER 

Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quote  :— 

COLONIAL  WOODS. 
Timber. 

£    s.   d.      £  s.    d. 

Quebec  Square  White  Pine...  per  cub.  fl.  0     1     9  to  0  3     0 

Quebec  Waney  Board  Pine...          ,.            0    2     8  0  3     9 

St.  John  Pine,  18  in.  average        ,,           0    2    3  0  3     3 

Lower  Ports  Pine ,,           0     13  0  18 

Quebec  Red  Pine 0     16  0  2     0 

Quebec  Oak,  1st  quality 0     2     9  0  3     3 

Quebec  Oak,  2nd  quality    ...          ,,           0     16  0  2     6 

Ash     ,,            0     16  0  2     3 

Elm    ,           0     3    0  0  3     9 

Hiokorv 0     2    0  0  2     6 

Quebec  Birch    0     16  0  2     3 

St.  John  Birch 0     16  0  2     0 

Birch  Planks 0     0     9  0  0  11 

Spruce  Spars     0    0  10  0  10 

Deals. 

1st  quality  Quebec  Pine  per  std.    22  10    0  to  32  10    0 

2nd    do.             do 17     0     0  22  0     0 

:^rd     do.             do 11   10     0  13  0     0 

St.  John,  N.B.,  etc.,  Spruce           „           6  10     0  6  15    0 

Lower  Ports  Spruce 6    0    0  6  10    0 

Spruce  Boards 5  10    0  6  0    0 

UNITED   STATES,  etc.,   WOODS. 

Pitch  Pine. 

£    s.   d.  £  s.  d. 

Hewn percub.  ft.  0    1    3  to  0  1    8 

Sawn  ,,           0    0  10  0  16 

Planks,  Stowage  ,,           0    0  10  0  10 

Boards,  Prime  per  std.    12  10    0  16  0    0 

Oak  Timber percub.  ft.  0    16  0  2    G 

Oak. Planks   „          0    1    G  0  2    1 

East  India  Teak per  load  12    0    0  15  0    0 

Greenheart ,          G  15    C  7  10    0 


Timber. 


EUROPEAN  WOODS. 


Riga  Redwood   percub.  ft. 

Dantzic    and     Memel     Fir, 

Crown     -  

Dantzic    and    Memel    Fir, 

Middling    ,, 

Stettin   ,, 

Swedish 

Riga  Whitewood 

Norway  Minii:g  Timber 

Dantzic   and     Stettin,   etc.. 

Oak 

Norway  Spars 


£ 

s 

d. 

£ 

3.  d 

0 

1 

9 

to  0 

2  3 

0 

•J 

1 

0 

2  6 

0 

1 

9 

0 

1  11 

0 

1 

9 

0 

1  11 

0 

1 

2 

0 

1  4 

0 

1 

3 

0 

1  6 

0 

0 

9 

0 

0  10 

0     2     6 


0     3     0 


0     12        0     19 


Deals. 


Red  Archangel  and  Onega, 

1st  quality per  std 

Bed  Archangel  and    Onega, 

2nd  quality    

Red  Archangel  and   Onega, 

3rd  quality    

St.  Petersburg,  1st  quality... 
Do.  2nd      „     ... 

Getle   

Wyburg 

Ulcaborg    

Gothenburg  


19     0     0      21     0     0 
16    0    0      17    0    0 


12 

10 

0 

15  0 

0 

16 

0 

0 

17  10 

0 

14 

0 

0 

15  0 

0 

14 

0 

0 

17  10 

0 

12 

0 

0 

13  10 

0 

12 

0 

0 

13  10 

0 

14 

0 

0 

17  10 

0 

loS 
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Compiled  expressly  for  this  journal  by  Messrs.  Page  and  Rowlingson.  Engineering    Patent  Agents.   28.  Nc-w 

Bridge  Street.  London,  E.C..  .intl  :ii  M:incheMer. 

.(.ofici  o/Sft.ificaticm  may  be  oblamal  at  the  Patent  Office  Sale  Branch.  .-5,  So,Ma,„t,lo;  l:uil,lt„i;,.  Chancery  I.ane.  U:C.,  at  the 

ttnifonn  price  of  Sd. 


NEW     PATENTS    APPLIED     FOR. 

When  Patents  hjve  been  communicated  the  names  oi  the  communi- 
cators are  printed  in  italics. 

28.310.  T.  H.  C.  Homersham,  Bradford.  Htc  ;7th.— 
linprovenKiits  in  and  icl.itini;  t.i  s\p)i..n   !utM"ical"is 

28.318.  G.  W.  DeaHin.  Wolverhampton.  Dec.  jjth.— 
.\n  .lutoni.itic  dittcrciitial  pump 

28.319.  T.  Taylor.  Manchester  Dec  j;th  — Improve- 
nitnts  in  steam  boiler^. 

28.335.  E.  Mackay.  Glasgow.  Dtc.  27lh.— Improvements 
in  tn.^inc  indicatiifv, 

28.338.  R.  A.  Griffiths  and  H.  Mills,   Handsworth. 

Dec-  :;7th.— Improvements    in  means  lor  luhricatiui;  revohint;  slialts 
and  spindie- 

28.339.  F.  W.  Hampshire,  Derby.  Dec  27th.— Impr.ive<l 
contrivance^  in  connection  witli  machines  lor  delivering  measured 
quantities  of  materials. 

28,353.  F.  W.  Hurd,  Glasgow  Dec.  271)1.  -Impvovements 
in  coa!-cutting  macliinery. 

Dec.  27tli. — Improved 
Dec.  27th, — An  improved 


28.530.     T.  K.  North.  London. 

rollers  loi- liie  generation  oi  -ii.un 


cslli,      Inipruveinents  in 


28.365.     J.  Harrop,  Manchester. 

means  for  securniji  wheels  to  axles 

28.379.     C.  Bergmann,  London. 

bearini;  for  \crtical  sh.iits  or  spiTidles, 

28.387.  J.  Coulter,  London.      Dec.  27th.— Improvement   in 
.lUtomatic  screw  cuttint;  and  turning;  lathes. 

28.388.  J.  C.  PapKer,  London.    Dec    27th.     Impiovemeiits 

in  steam  t^enerattirs. 


28.390.        E.  S.    Bond.   Birmingham.        Dec   27ih  - 
provenienis  in  transmission  ijear  for  hiiih-speed  engines. 


-Im- 


7th.-  Improvements  in 
7II1. — Improved 
til.- -Improvements 


28,401.    F.  C.  Keith.  London.    De 

r<  itary  en,i;ines. 

28.411.     C.  Bennett.  Birmingham.    De 

means  for  propelling  sinps. 

28.418.    A.  W.  Death,  Leicester.     Dec 

:n  'top  V. lives 

28.449.  J.  WilHinson,  London.  Dec.  27th.  Governing 
niech.-inism  lor  turbines,     (D.tte  applied  for,  Feb.  23rd.  1904.) 

28.450.  J.  Wilkinson.  London.  Dec  27th.  -Improvements 
ni  elabtic  Huid  turbines.     (Date  applied  fur.  Mar.  4th,  1904.) 

28.451.  J.  Wilkinson,  London.  Dec  27th.— Improvements 
in  and  in  connection  with  stufliiig  bo.ves  for  turbine  shafts.  (Date 
applied  for,  M.ar.  8th.  I(J04.) 

28.452.  J.  Wilkinson,  London.  Dec.  27th.— Governing 
nucbanism  for  turbines      (I).iti  .ipplied  for,  July  23rd,  IQ04.) 

28.463.  B.  J.  B.  Mills,  London.  Dec  27th.— An  antomatic 
ally  closing  cock  or  valve.     (  /.uiy  Btnii  and  £   Salle.  France.) 

28.469.    F.  Mitchell  and  H.  H.  P.  Seabrook.  London. 

Dec   27th  -Improvements  in  and  relating  to  \ariable  speed  gear>. 


28.472.    D.  Mills.  London.    D. 

pumps 


'ec    27t!i.-    Improvements  in  -lir 


28,475.    E.  E.  Taylor.  London.    Dec.  27th.— Improvements 

j  n  and  relating  to  niechanic.il  underfeed  stokers. 

28,477.     L.  E.  Cowey,  London.    Dec.  27th  —Improvements 
in  .ind  relating  to  app.iratus  f.ir  indicating  or  recording  speed. 

28,485.    P.  R.J.Willis,  Kingston-on-Thames.  Dec.  27111 
—  Improvements  in  rotary  steam  engines.    {E  linchanan    U.S.. 4) 


28.538.  A.  A.  C.  Suggate,  Manchester.  Dec.  2.')lh.  An 
improved  stres.s-str.iin  indic.iloi 

28.539.  E  Decauville.  London.  Dec.  28lh.  An  improved 
conibmed  autoclave  aiul  bydi.uil.L  press.  (  Dale  .ipplied  f.ir.  Sept.  lolh, 
UJ04.) 

28,541.  T.  G.  Thompson,  London.  Dec  2x111.— improve- 
ments ni  propellers      i  |l.,u-  applied  lor,  Feb    1  illi.  1,1041. 

28,557.  A.  E.  Bringemann,  Sutton.  Dec.  2Sth.— Fconomic 
crankless  engine  to  be  driven  by  compressed  air,  or  bv  sleaiii.  or  bv  a 
stored  force,  created  by  explosion. 

^f'f'L'  "^^^  Warwich  Machinery  Company.  Ltd., 
and  F .  Samuelson,  London.    Dec.  2Stli  — inipr,,vcimiiis  in  and 

rti.iting  to  ste.ini  turbines 

.?,,*'*,?^'    "^^  Pel'^ille.    and    E.    Mennig,    London.     Dec 

2tith.— Means  and  apparatus  lor  elfecting  the  supplv  and  exhaust  of 
steam  to  and  from  steam  engines  working  \\itli  sliot  vaKes. 

28,625.  E.  P.  A.  Villette,  London.  Dec  2,sth -An 
improved  system  lor  r.ipidl\  slopping  vessels  traxelling  at  full  speed. 

ove- 
gases. 


28,627.    W    P    Thompson.  London     Dec.  2Sth.    Impn 
ents    relating    to     turbine    engines    flriven    bv    combustible    ea 


me 

(£.  Uhlenhitth' fraiu 


28,681.    J.'Sharp, Glasgow.   L)tc,  2t)tli.— improvenuiitsin  and 

rt-iuting  t>  i.it.iry  t-\h.iiistirs  and  ;ipplicabli.-  to  pumps  <.^r  eni^iius. 

28.699.    The  Expansion  Turbine  Syndicate  Ltd..  and 
n.  A.  nucH,  London.     Dl-l.  2gtli.— Impruvements  in  <ii   iclatinti 

to  Huid  pri-ssure  tiirhiiK's  .,r  roiary  L-ngines, 

28,761.      G.   R.  Sisterson  and  G.  Mitchell.    London 

Dec.  29tli— IniprovciiKnts  m  cuiiiitction  with  cylinders  and  valves  foi 


locomolixeand  otlier  engini 

28,768.     P.   Holtzmann,   London. 

ments  in  remnvable  scats  lor  pump  valves 

28.771.  F.  J.  Cole,  London.    De. 

steam  boilers,  bu  per  heat  t-rs 

28.772.  F.J.  Cole.  London.     Dlc 

steam  boiler  superlie:itei> 


for 

Dll".  .29111.— Iinprovc- 
•  jlli  — ImpntVL-ini-tils  in 
■ytli— Im  luvemenls  in 


RECENT  SPECIFICATIONS. 

VALVES. 
J.  HopKinson  and  Co.,  Ltd..  J.  Hopkinson,  and  R. 
Kilburn.  Huddersfield.  May  28th,  1004 — Refers  to  improve- 
ments in  tlie  prior  patent,  .\"o.  27798,1901,  wherein  is  described  a  screw 
down  stop  valve  of  the  mushroom  type,  in  which  two  valves  are  used, 
working  in  opposite  direclions  and  arranged  on  opposite  sides  of  a 
seatlng-Hoor  or  partition.  Said  valves  are  connected  together  through 
their  actuating  mechanism,  and  are  arranged  to  close  on  to  the  seating. 
Hoorfrom  opposite  sides  thereof,  and  to  nip  said  floor  when  closed 
without  straining  the  valve  casing  or  bringing  one-sided  pressure  to' 
bear  on  the  se.iting-Hoor  by  the  closing  means.  In  carrying  out  that 
invention  we  employed  for  one  of  the  vahes  a  tubular  spindle  con- 
nected to  a  bridge  having  a  limited  movement  on  fixed  guides  the 
spindle  of  the  other  valve  being  arranged  to  pass  through  the  aforesaid 
tubular  spindle,  and  being  connected  to  the  bridge  by  a  screw-threaded 
sleeve.  In  this  construction,  therefore,  the  connections  are  concentric 
Now,  according  to  the  present  invention,  the  same  arrangement  is 
employed  for  nipping  the  seating  Hoor.but  the  concentric  arrangement 
of  spindles  is  dispensed  with,  and  in  lieu  thereof,  the  valve  spindles  are 
passed  out  in  opposite  directions  through  lids  on  opposite  sides  of  the 
casing  so  that  no  spindle  passes  through  the  thoroughfare  in  the 
partition  as  heretofore,  and  the  spindles  are  actuated  by  connected 
gearing  or  by  connected  levers  or  rods  and  screw  mechanism. 
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STEAM  TRAP  UNION. 

Lancaster  and  Tonge.  Ltd.,  and  J.  Butterworth. 
Pendleton.  Manchester.  Feb  22,  K/54.  Kcitr*.  lo  .1  dirl  jireittr 
.ind  union  vinbiimt  tor  ii'-c  with  '^tcain  traps  and  siinU.ir;»ppU;incfS.  In 
rtkr  lo  prevent  tUrl  "r  other  solitl  m:i:ter  cutcrin)!  the  trap  .md 
darao^ing  ItK- working  parts,  a  tncl.il  sieve  is  littcd  in  the  centre  ot"  .1 
^p<:da^y  constructed  union  attached  (■>  the  inlet  of  ihc  tnto.  The 
union  is  made  01  two  metal  platen  or  discs  fastened  together  by  lour 
bolts,  studs  tT  screws  with  a  metal  sieve  Interposed  between  them. 
The  boU'holes  in  the  plates  are  slotted  so  that  one  half  of  the  union 
may  be  twisted  on  the  other  liali  sutnciently  to  allow  the  Hi>at  in  the 
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FIG.    I. 


irap  to  be  sit  higher  or  lower,  so  as  to  compensate  for  wear.  An  inlet 
isiprovidcd  in  the  edge  of  one  half  of  the  union  ;is  well  as  in  the  centra, 
so  that  cither  inlet  can  be  used  to  -^uit  the  drain-pipe  arrangements. 
Also  by  sh  iting  one  half  of  the  union  on  the  other,  the  inlet  in  the 
edge  can  be  made  to  take  up  four  different  positions  at  right  angles  to 
each  other.  lor  the  s;ime  purpose.  Provision  is  also  made  for  Htting  a 
mud  tap  in  the  bottom  edge  of  ;he  union  so  that  the  dirt  arrested  by  the 
sieve  can  be  blown  off. 

PRESSURE   GAUGES. 

SchafTer  and  Budenberg,  Ltd..  Manchester  tcommuni- 
cation  from  Schaner  .ind  liudcnherg,  »i.M  B  H.  <<i  .M;i;;deburg-Buckau, 
<Iermanyt,  Feb.  3rd,  1904.  —  The  improvements  relate  to  pressure  and 


dmiinished.  The  frame,  bracket  or  the  like  which  are  to  support  the 
tliiferent  shafts  are  stamped  out  of  sheet  metal  which  need  only  be 
of  sufficient  thickness  to  possess  the  required  structural  strength,  and  is 
furnished  at  the  proper  point  with  a  bush  or  bushes  ur  liner  of  nickel, 
bronze,  or  other  suitable  bearing  metal,  secured  in  place  within  the 
stamping  and  bored  to  the  required  si/.e,  to  form  a  bearing  for  the 
shaft.  The  holes  in  the  siampings  for  the  reception  of  the  bushes  may 
be  formed  in  any  desired  manner,  and  are  conveniently  punched  out 
at  the  same  time  as  the  stamping,  these  bushes  are  secured  in  place  by 
screwing  rivets,  soldering,  or  other  means.  The  drawings  show  views 
of  a  frame  consisting  of  two  parallel  and  upp'>sitelv  disposed  stamped 
plates. 

MECHANICAL  STOKERS. 

John  Vicars.  Thomas  Vicars,  and  John  Vicars,  of 
Earleston.  Lanes.  I*tb.  ^.  i«/x|. — The  object  of  this  invention  is 
to  cnnstrucl  and  arrange  mechiinical  stokers  in  a  simple  manner  ^othat 
the  stokers  may  be  readily  attached  to.  or  detached  from,  a  boiler,  while 
.t  tight  joint  is  always  maintained  between  the  stoker  frame  and  the 
boiler  when  attiched  ;  and  the  stoker  is  free  to  move  in  or  out  with  the 
expansion  of  the  boilei.  The  b.uk  part  of  the  stoker  frame  is  provided 
with  studs  and  set  bolts  adjustable  in  slots.  These  studs  rest  upon  the 
furnace  ring^,  or  on  the  edge^  of  the  openings  in  the  front  plate  of  the 
boiler  and  support  the  weight  of  the  back  part  of  the  stoker  at  this 
point.    To  keep  the  stoker  frame  closely  in  contact  with  the  boiler 
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front,  the  back  parts  of  the  frames  arc  eiinnecied  by  long  bolts  to  the 
brackets  ca«rying  the  back  bearers  of  the  lirehars.  This  avoids  making 
holes  in  the  fr-mt  plate  of  the  boiler  for  securing  the  stoker  frame  to. 
The  front  parts  of  the  stoker  frames  are  provided  with  slides  which  rest 
upon  guides  in  uprights  secured  to  the  ground.  The  uprights  have 
bolls  which  pass  through  slots  in  the  stoker  frames  so  that  such  frames 
are  firmly  secured  t-j  the  uprights  while  .allowing  of  longitudinal 
motion.  At  the  ^\n\e  lime  these  uprights  support  the  greatest  part  of 
the  weight  of  the  stoker  and  fuel  so  that  but  httle  strain  is  on  the  boiler 
front. 


the  like  gauge*,  and  their  object  is  to  construct  certain  parts  that  the 
wear  and  tear  which  has  hitherto  taken  place  between  the  quadrant 
and  pinion  or  equivalent  parts  with  resulting  inaccuracy,  shall  be  largely 


CALENDARS. 

From  Messrs.  \V.  H.  Willcox  and  Co.,  Ltd.,  .it  23, 
Soulhwark  Street,  S.E.,  we  have  received  a  "  date  re- 
membrancer '  for  1905,  printed  in  two  colours  and 
suitable  lor  hanging  on  the  wall. 

A  substantial  wall  calendar  received  from  Messru. 
K.  Y.  Pickering  and  di.,  Ltd.,  of  Wishaw,  incidentally 
calls  attention  to  their  railway  motor  carriages,  s;imples 
of  rolling  stock,  etc. 

Messrs.  Robert  A.  Thompson  and  Co.,  Ltd.,  Colonial 
publishers,  wholesale  e.xporters  and  importers  of  periodi- 
cals, of  5,  Tudor  Stret;!,  E.C.,  have  issued  an  artistic  card 
calendar  printed  in  silver  and  blue  on  a  dark  red  ground. 


iwcu-rs    w  I'M'.Kr.v. 
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NEW    PUBLICATIONS. 

"THE    METRIC     FALLACY. 

By  KrcclcricU  .V.  Iliilsiy,  :uid  "  The  .Mftric  Kailmi-  in  Ihi- 
Textile  IncUistry."'  By  Samuel  S.  Dale.  U.  Van 
Nostiaiid  Company.  New  YoiU.  E.  and  K.  N.  Spon. 
4s.  6d.  net. 
This  emphatic  protest  against  the  introduction  of  the 
Metric  system  is  the  outgrowtii  of  a  paper  pre- 
sented about  two  years  ago  to  the  American  Society 
of  Mechanical  linginecrs.  Without  entering  into  any 
species  of  partisanship  we  cannot  avoid  admiring  the 
vigour  and  enthusiasm  with  which  the  writers  attack 
their  sulijects.  They  ■  remark  that  Anglo  -  Saxon 
nations  are  the  only  ones  that  have  ever  dealt  with  the 
subject  of  weights  and  measures  in  a  rational  manner, 
and  "  with  their  system  of  weights  and  measures  as  a 
foundation,  the  English-speaking  people  have  built  up  the 
greatest  commercial  and  industrial  slructiue  tlic  world 
has  known.  This  system  they  arc  asked  In  abandon  for 
the  benefit  oi  others  at  a  cost  that  is  beyond  estimate,  and 
for  compensating  advantages  that  to  themselves  arc 
wholly  trivial  and  imaginary.'  Among  others  the  work 
aims  at  establishing  the  following  propositions  :  That  as 
shown  by  the  experience  of  other  countries,  the  changing 
of  a  nation's  system  of  weights  and  measures  is  a  task  of 
enormous  difticulty,  and  is  attended  by  widespread 
confusion  ;  the  adoption  of  the  metric  system  involves  the 
destruction  of  all  mechanical  standards  ;  and  that  the 
prosperity  of  foreign  trade  in  nowise  requires  the 
adoption  of  the  system  as  a  basis  of  manufacture. 

"ALTERNATING  CURRENTS.' 

Bv  Alexander  I-iusscll,  M.A..  M.l.E.E.  Volume  I.  Cam- 
bridge Physical  Series,  C.  J.  Clay  and  Sons.  12s.  net. 
The  desirability  of  collecting  together  and  examining 
the  mathematical  theorems  which  electricians  constantly 
utilise,  has  been  accentuated  by  the  rapid  advancement 
that  has  been  made  in  the  application  of  alternative 
currents  to  industrial  purposes.  In  this  connection,  Mr. 
Russell's  work  when  completed,  should  prove  invaluable 
to  the  working  electrician  or  the  advanced  student  ;  the 
present  volume  opens  with  a  resume  of  the  theorems  and 
formula'  in  the  sciences  of  electro-statics,  electro-dynamics, 
.and  magnetism  ;  then  follow  a  few  chapters  dealing  with 
induction  and  capacity,  and  the  methods  by  means  of 
which  the  capacities  of  polyphase  cables  and  overhead 
wire  can  be  calculated.  Other  sections  of  the  work  deal 
with  the  test  room  methods  of  measuring  power  ;  some 
problems  in  two  phase  theory,  demonstrating  how  the 
theorems  of  solid  geometry  can  be  applied  in  this  case  ; 
the  main  problems  in  the  theory  of  phase  indicators  and 
induction  type  watt-hour  meters  are  stated  and  approxi- 
mate solutions  are  given.  Succeeding  chapters  are 
devoted  to.  Rotating  Magnetic  Fields,  Gilding  Magnetic 
Fields  ;  the  Magnetic  P'ield  round  Polyphase  Cables, 
Losses  in  Single  Phase  and  Three  Phase  Cables  :  Eddv 
Current  Losses,  and  the  Method  of  Duality.  The  book 
is  well  illustrated. 

BOOKS    RECEIVED. 

The  Commission  of  H.M.S.  Fo.v.  Kast  Indies  Station.  1901-04-  By 
F.  E.  Nobbsand  W.  T.  Berger.  The  Westminster  Press  (Gerrards,  Ltd.). 
4s.  net. 

Laboratory  Kotes  on  Practical  Metallurgy.  By  Walter  Macfarlane 
F.LC.     Longmans,  Green  and  Co.    2s.  6d. 

Astronomy  without  a  Telescope.  Bv  F,  W.  Maunder.  W.  Thacker 
and  Co. 

A  Short  Introduction  to  the  Theory  of  Electrolvlic  Dissociation.  By 
J.  C.  Gregory.     Longmans.  Green  and  Co.     is.  (hX 

The  Fan,  including  the  Theory  and  Practice  of  Centrifugal  and 
Axial  Fans,  By  Charle:^  H.  Innes,  M..A.  The  Technical  Publishing 
Co..  Ltd.     48.  net.  ^ 

The  Construction  of  Cranes  and  other  Lifting  Machinerv.  Bv  Edward 
C.R.  Marks.    The  Technical  Publishing  Co..  Lul.     3s.  od!  net ." 


NEW    CATALOGUES. 


Bulletin  No.  9  "f  ihe  Brush  Kicctric^il  Engineering  Co.,  litd..  is 
(k\<>ti(l  !■•  huiuclion  MDlors,  and  ciintains  snnie  e.vuellcnt  lull-page 
h.ill-toiK  itUisliali'Mi-.. 

Messrs.  A.  Gallenkamp  £1  Co.,  Ltd.,  of  uj  and  21.  Sun  Street. 
Finstniiy  S<.iuan.-.  1-..C.,  ha\e  been  appniiUcd  sole  agents  for  the 
Iviyptol  Gfscllsch.iil,  Ltd.,  nf  Berlin,  lor  their  "  Krvplol"  Healing 
Apparatus.  We  are  told  that  "  Kryplol  "  is  a  new  resisl.ance  material 
for  producing  heat  by  electricity.  '  It  is  pai'tly  composed  of  a  ini.xture 
of  graphite,  carborundum,  silicates  and  clay,  in  granular  form.  When 
subjected  to  an  electric  current  it  beconics  hot,  and  is  capable  of 
producing  any  desired  temperature  up  to,  or  exceeding,  2,000  deg.C. 
or  3,600  deg.  F.  It  is  claimed  that  "  ICryptol  "  will  endure  a  tempera- 
ture of  3.000  deg.  C.  Price  list  '•  K"  describes  and  illustrales  some 
applications  of  the  "  Kryplol  "  Healing  Apparatus, 

The  Sturtevant  Engineering  Company,  Ltd  ,  "f  147, 
Oucen  Vicloti.i  Sluil,  h.C,  call  aliention  lo  their  catalogue  "The 
Compleat  Controller  "  l>y  means  i>t  a  toUlint;  letter  card,  giving  the 
contents  of  the  abridged  edition.  For  the  convenience  of  iliose  wlm 
desire  to  write  fur  this  catalogue,  :i  det.'ichable  order  postcard  is 
stapled  to  the  letter  card 

The  advantages  claimed  lor  the  Oliver  Typewriter  .are 
enunitrrated  in  a  fnur-page  leallet  issued  bv  the  Oliver Tvpcwriler 
Company,  .if  75,  Oiueii  VicImiiil  Street.  E.C.  " 

The  '*  Holmes-Page**  Switches  are  illustrated  and  dcscriljed  in 
a  catalogue  issued  by  the  sole  patentees  and  manufacturers.  Messrs. 
J.  H.  Holmes  and  Co..  of  Xewcastlc-on-Tyne.  The  left-hand  pages 
of  this  catalogue  are  devoted  to  descriptions  of  the  different  types  nf 
switches  manufactured  by  the  tirm.  each  of  which  is  illustrated  on 
the  opposite  page.  Recording  voltmeters  and  annncters  are  dealt 
with  in  a  catalogue  entitled  "  Kecording  Instruments  (Patent »." 

An  illustrated  leaflet,  describing  the  Pridmore  Aulomalic 
Copying-press,  is  issued  bv  I  he  Trading  and  Manufacturing  Company, 
Ltd.,  of  Temple  Bar  House,  Fleet  Street.  E.C.  U  is  claimed  that  llie 
double  self-adjusting  screw  (which  constitutes  the  difference  between 
the  Pridmore  Press  and  an  ordinary  one  with  a  wheel  handle),  effects 
rapidity  <tf  action  with  ease  of  operation,  and  great  pressure  at  the 
cost  of  slight  exertion. 

MEETINGS   FOR   THE   ENSUING    WEEK. 

Kuii'AV,  I A\,-  13— Institution  of  Electrical  Engineers  (Manchester 
Students'  Section)  :  Meeting  in  the  Municipal  School  or  Tech- 
nol(.gy:  730p.m.  Paper  by  Mr.  A.  E.  Jcphson,  "Electric 
Heating."  —Tramways  and  Light  Railways  Association  : 
Meeting  at  the  Society  of  Arts ;  S  p.m.  Paper  by  Mr. 
H-  M.  Sayers.  "  Overhead  Equipment,'-  -lunior  Institution  of 
Engineers :  Meeting  at  the  Westminster  Palace  Hotel  ; 
y  p.m.  Professor  Vivian  B,  Lewes  will  lecture  on  "The 
Theory  of  the  Incandescent  Mantle."— Institution  of  Civil 
Engineers  (Students'  Section):  Great  George  Street.  "West- 
minster :  -s  p.ni,  Mr.  James  Swinburne  will  Icclurc  on 
■'  Theory  of  Electricity  and  Magnetism." 

S.\TL'RPAV.  JAX.  14— Manchester  Association  of  Engineers :  Paper  by 
Mr.  U.  M.  Xeilson,  "A  Comparison  of  Differenl  Tvpes  o'f 
Steam  Turbine.*' 

Monday,  Jan.  iO— Institution  of  Electrical  Engineei-s  (Newcastle  Local 
Section) :  Meeting,  Durham  College  of  Science. 

Ti'ESUAV,  Tax.  17  Royal  Institution  :  5  p.m.  Professor  Miall's 
Course.  First  Lecture. — University  of 'Liverpool  Engineering 
Society  :  5.^0  p.m.  Paper  byMr.  Frederick  Hughes.  •  Filtra- 
tion of  Water."  —  Institution  of  Electrical  Engineers 
)  Manchester  Local  Section )  :  8  p.m.  Paper  bv  Mr. 
H.  M.  Wilson,  "  Electric 'Driving  in  Textile  Factories." — 
Royal  Colonial  Institute,  WHiitehaU  Rooms  :  S  p.m.-  'Fiscal 
Preference  from  an  Australian  Point  of  View," 

Wedxesuay,  Jan.  18— Institution  of  Electrical  Engineers  (Birmingham 
Local  Section);  Birmingham  University,  8  p.m.— Chemical 
Society  :  5.30  p.m.— Geological  Societv  :  S  p.m.— Society  of 
Arts  :  Ordinary  Meeting. 

Thursday,  Jan.  iq— Royal  Society:  Burhngton  House  :  5  p.m. 
Professor  Churlon  Collins.  —  Institution  of  Electrical 
Engmeers,     Leeds      Lt>cal    Section  Yorkshire    College. 

8  p.m. — Dundee  lustitution  of  Engineers  :  Paper  by  Mr. 
David  R.  Cowpar,  "The  Marine  Engineer;  his  training 
duties,  and  responsibilities."' 

Friday,  Jan.  20— Institution  of  Mechanical  Engineers  :  Storey's  Gate. 
S.W.,  8p.m.  :  Papers;  —  "Some  Impressions  of  American 
Workshops."  by  Mr.  A.  ].  Gimson  ;"  Waterworks  Pumping 
Engines  in  the  United  State-,  and  Canada,"  by  Mr.  JohnBarr"; 
'■  S'lnie  Features  in  the  Design  and  Cons  rucliim  of  American 
I'laning  M.ichines. "  bv  Mr.  Archibald  Kenrick,  Jun. ;"  Engines 
;it  the  Power  Stations,  and  at  the  St,  Louis  E.\hibiton."  by 
Mr.  Alfred  Saxon.  — Royal  Society:  Burlington  House,  W". 
o  pm.  :  Paper  bv  Sir  J.  Dewar  "  New  Low  Temperature 
Phenomena  .— Xorth-East  Coast  Institution  of  Engineers 
and  Shipbuilders,  Xewcastle  :  Paper  by  Mr.  J.  Little,  ■  Petrol 
Motor  Cars ',— Electric  Harmonic  Smoker  ;  Holb<>rn  Res- 
taurant. S  p.m. 
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^il^Sii^f        Miscellaneous 


SELF 

STARTERS 

FOR     STARTING 

MOTORS  AUTOMATICALLY. 


Complete    Protection. 


LEAFLET     P.M.     70. 


u 


Sturtevant  Engineering  Company,  lt 

147.    Queen    Victoria    Street,    LONDON,    E.C. 


D., 


To  Steam  Users. 


Economy  in  your  Fuel  account 
g'uaranteed  by  using  Premier 
Boiler  Tubes.  These  Tubes  can 
be  fitted  to  any  Lancashire 
Boiler,  and  will  INCREASE  the 
evaporative  efficiency 


20 


per  Cent. 


t^ 


Partviewof  Flue  lilted  with  PRKMIliR  TUBES. 
For  Particulars   apply   to   the  Secretarj  — 


Jk0^  The  Premier  Boiler  Tubes,  Ltd., 


Utt:' 


28,     VICTORIA     STREET, 

Telephone  No  :  i'J3S  VicTOKi  i. 

Telegrjitis:  ■TlniiE,  LO.VDON."  LONDON,       S.W. 


:S        [siTri-EMKNT  page  ii.] 
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Gas  Engines 


w 


GAS  ENGINES 


to   work   with 


Blast  Furnace,  Coke  Oven,  Producer,  or 
Town's  Gas,  up  to  3,000  B.H.P. 


Louis  Soest  &  Co., 


LTD. 


EingineeiTS    £tnd 
Ix>onfou.nde]?s, 


f'V- 


■'^;^;^ 


114=116,  VICTORIA  STREET, 


Sole  RepresentatiTC  :— 

PAUL    J.     MALLMANN. 


Plans    and    Estimates 
on   application.  'J 
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OF    EVERY 
DESCRIPTION 


Spccialitvi  :— 

High  Vacuum. 


THE 

DIESEL 
OILENGINE 

IS   THE   MOST 

ECONOMICAL 

ENGINE    MADE. 

AND    IS 

MORE    RELIABLE 

THAN    ANY     OTHER 

OIL   ENGINE. 


^ 


The  Mirrlees  Watson  Co.,  Ltd., 


GLASGOW. 
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Engines 


"■      II 


Vertical    Compound    Corliss 

Engines  and  Generator 

SUITABLE     FOR     A     MILL     OR     WORKS. 


The    Engine    cost   £2.450.  The   Generator   cost   £1,300. 

LIST    OF  .LEADING    OIMENSIONS  OF  18  in.  X   36  in.  X    42  in.    VERTICAL   CROSS  COMPOUND    CORLISS    ENGINE. 


H.P.  Cylinder  "diameter 18  m. 

LP.  „  „        36  in. 

Strolie  of  Cylinders 42  in  - 

Steam  Inlet,  diameter  ; 6  in. 

Exhaust  Outlet,  diameter ..13in. 

Main  Bearings,  diameter 14  in. 


Main  Bearings.  length 24  in 

Piston  rod,  diamtter  ., 3^  in. 

Crosshead  Pin,  diameter  and  length  6i  in.  by  6^  in. 

Crank  Pin,  diameter  and  length  7in.  by  7  in. 

Boieof  Crosshead  Guic'e 24  in. 


GENERATOR.— 300  kw  Direct  Current.  Slm'it  Wound,  Engine  Type  Westinghouse  Generator,  500  volts,  8  poles,  at  90  revolutions  per  minute 
or  will  do  265  k\v  at  440  volts  at  90  revolutions  per  minute. 


FOR    IMMEDIATE    SALE    AT    A    VERY    REASONABLE    FIGURE. 


Apply  to  Engine    Builders, 


Box    94.    "Page's    WeeRly."   Clun    House,    Surrey    Street,    Strand,"  London,!  W.C. 
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STEAM    TURBINES 


PARSON'S    PATENTS 


\ 


TRADE 


MARK. 


SOLE 

MANUFACTURERS 

FOR 

GREAT    BRITAIN    AND    THE    COLONIES 

OF    THE 

R.B.B.  TURBO   DYNAMOS. 

Richardsons,  Westgarth,  6   Co., 

HARTLEPOOL,    England. 


LTD.. 
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HIGH    LIFT 


Centrifugal  Pumps 

MOST    SUITABLE    AND    MOST    ECONOMICAL    PUMPS 
FOR  ALL  ELECTRICAL  AND    INDUSTRIAL  SERVICES. 

OUR    SPECIALITY. 


Made  for  any  capacity,  for  all  lifts,  with  highest  efficiency, 
specially  for  direct  coupling  with  Electromotors,  also 
high-speed    Electrical    Plunger-Pumps    for   all    services. 


WEISE  &  MONSKI, 

HALLE,     O.S.     (Germany). 


F.    A.    KEEP,    JUXON,    &   CO., 

Manufacturers  of 

TANKS,   CISTERNS 

and    CONSTRUCTIONAL    IRONWORK. 


^°^'^rj;:*s^°j;^"  Birmingham. 


ENKES    ROTATIVE    PUMP. 

Best  of  all  Systems 
for  all   Liquids. 

4,000   Pumps    under 

my  System  (with   a 

capacity  up  to  15,(XX) 

-Mlil!!iirgay1lliglllMlllgW»    '"-'"^^     P^*"    minute) 

Enke's  Precision  blower. 

Kntirclv    of    Iron    without    p;n:kinj; 
fcr   high   pressures   to   03   aim. 

CARL  ENKE,  Sehkeuditz-Leipzig,  GERMANY. 
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^UllKlLTVf    Pumps,  Condensers,  &c 

luL. *    -7JL : 


The  Best  Industrial  Pump  in  the  World 


FOR     ANY     DRIVE. 


FOR 

ANY 

LIFT. 


FOR 
ANY 

MATERIAL. 


POSITIVE    ROTARY    PUMPS,    LTD., 

23,    NORTHUMBERLAND    AVENUE.    LONDON.    W.C. 

A    PERFECT     INSTRUMENT. 


THE 

SIMPLEST 

CONDENSER 


^-^   ft 


IN 

THE 

WORLD. 


Concentric  Condenser,  Ltd., 


23,    Northumberland    Avenue,    LONDON,   W.C. 
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)'^l^iiM[LTtrEfe^trical  Apparatus,  &c. /| 

SECRET  TELEPHONES 

On  Ordinary  Sinfile  Wire  Intercommunication  Wiring. 

NONE    CAN    INTERRUPT, 
NONE    CAN    OVERHEAR, 

either  by  accident  or  design. 

NO    INDICATORS    NEEDED, 
NO    RESETTING    REQUIRED, 

Instruments  therefore  Neat  and  Compact. 

SIMPX.ICITY    ITSELF. 
SAVES   TIME   and   TEMPER. 

Adopted  by  H.M.  Office  of  Works,  Admiralty,  &c.,  &c. 

SEND     FOR    DESCRIPTIVE    CATALOGUE   pr.pTw.  | 


PATENTEES    AND    SOLE    MAKERS: 


GENT   &   CO.,  Ld.,   ^"tElcTsTkR. 

Or  call  at  our  Showrooms,  3a.  Upper  Thames  St.  (opposite  "  Times   Office). 


Twist  Drills, 

Taps, 

Milling    Cutters, 

Reamers. 


H.  F.  SCHNICKE, 

CHEMNITZ  (Saxony). 


THE    PHOTOGRAPHING    OF 
MACHINERY,  6c., 


IS  EXTENSIVELY   UNDERTAKEN  BY 


M=!??^  ELLIOTT  &  FRY 

in  any  part  of  the    United   Kingdom    for  which 

work  special  terms  will  be  sent  on  application, 

distance  being  no  object. 

ONLY    ADDRESS  :— 

55,  BaKer   Street,  LONDON,  W. 


Telegrams  : 
PHOTICS.   LONDON. 


Telephone : 
293   PADDINGTON 


Aktiencesellschaft 

\JlkkVefir 


Telephone  and  Telegraph  Works 
BERLIN,W. 

INSTRUI-IENTS  OF  BEST  AND  APPROVED  CONSTRUCTION. 
Iliustr.  Ctildlogufs  su/splieri  to  the  TRADE  only 


Telephone   Apparatus 

For   Domestic  Use,  Town   Lines,  and  Long 
Distances,  with  Battery  and  Magneto  Call. 

Central   and   Multiple 

.   .   Switchboards. 

Electric  Bells,  Indicators, 

Fire   Alarms, 
Water    Level   Indicators. 

Ai.L  Accessories  and  other  Materials. 


January  13,  1905. 
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Destructors 


OS-- 


a 


MELDRUM    DESTRUCTORS 

ARE    PRODUCING    ELECTRICITY 


.^ 


AT 

Ayr 

Bangor 
Burnley 
Canterbury 
Christchurch.lN.Z. 
Cleckheaton 
Colne 
Dartford 
Darwen 


OVER 

70 

INSTALLATIONS 

AT    HOME    AND 

ABROAD. 


Elland 
Fleetwood 
Garston 
Grays 
Holyhead 
lpsv«/ich 
Johannesburg 
Kettering 
Lancaster 
Llandudno 
Mexborough 
Nelson 
Preston 
Shipley 
St.  Helens 
^A/ool^A/ich 
Wrexham 
etc. .'etc. 


HIGHEST 
EFFICIENCY 
AND 
DURABILITY. 


WRITE    FOR    FULL    PARTICULARS    TO 

MELDRUM   BROS.,  LTD., 

TIMPERLEY,    MANCHESTER. 
d    66,    Victoria   Street,  WESTMINSTER. 


^ 


^ 
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Miscellaneous 


.c'^^ 


^»\-S.*'^ 


.-'•^.>'*' 


^•^    «^^■^^..>-''°.^-^ 


v*^',,ov  .-^5--  <.^-  ^; 


fi 


'.DUSSELDORFl 


Special 
Machinery 

FOR  MAKING 

Bolts,     Nuts,     Rivets, 
Insulator     Brackets. 
Horse-Shoes, 
Horsc-Shoc    Nails, 
Calkins,    and 
Similar    Forgings. 


ROLLING      MACHINE    FOR 
IRON    SCREW    THREAD. 


JvsrAR\    13,  1905. 
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WlIil^Kr  if  Systems  for  Engineers. 


«♦.♦♦♦♦♦.♦**♦*.♦.♦*.♦♦♦♦.♦.♦-♦♦-♦♦.♦♦.<(•  .♦.♦.♦♦♦♦.♦.♦♦.♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦**#**#********»**i 


Xhc  Necessity  of  System   I 


IS 


♦ 

* 
♦ 

% 

* 

♦ 
» 

♦ 


»*-,^*>*#**f#*#*>***-**>*V**-»****-*******r****»****************«^r*****ri,-*^^ 


A  Question  of  £^  s.  d. 

HAVE  YOU  A  FILING    SYSTEM 

And   .   .    . 

DOES    IT   SAVE   YOU  MONEY? 

The   Lyle    Dossier    Filing 
Systems   Will. 

THE    LYLE    COMPANY.    LTD., 

Harrison   Street,  Gray's   Inn    Road, 

LONDON.   W.C. 


"New  Zealand 
Mines  Record." 


PRICE    Is. 


ftV  A    MONTHLY  JOURNAL  issued  by  the  New  '.«: 

'/.  £\  \^ 

*  Zealand   Government   Mines    Department,  '<: 

,»'  containing   information    respecting   the    Mining  ife 

^'  Industry  in  New  Zealand,  abstracts  of  Geological  '(, 

^  j^ 

^'  Reports,  Reports  from  the  Wardens  of  the  Gold-  it, 

^1  fields,  and  Reports  of  the  Inspectors  of  Mines,  I4, 

I  &c.,&c.  t 


Copies  can  be  obtained  at  the   New  Zealand  1^ 

Government  Office,  13,  Victoria  Street,  S.W.,  and  |^ 

Messrs.  Eyre  axd  Spottiswoode,  East  Harding  if 

Street,  Fetter  Lane,  E.G.  :  also  of  Messrs.  Street  jf 

AND  Co.,  ■^o,  Cornhill,  EC.  i? 

^i    ,  ,f 

'ft  'Ha-'H'c-  tif  •s'l*"  "^i^  ^1^  "!'i<"  'isf  tif  'n^  ^fp  %?  ^i«=  5»i<=  ^is=  ^14=  ^i?  i«= 


THE 


Titan  Document  Binder. 

Since  our  Advertisement  appeared  in 
Page's  Weekly  in  November  we  have 
supplied  over 

9,000  Binders 

to    Engineering  Firms,  Shipbuilders,  and 
Manufacturers. 

SAMPLE     SENT     FREE     ON      REQUEST 


AsHMOKi'.,  Benson,  I'kask,  tS:  Co., 

Parklield  Works,  Stockton-on-Tees, 
December  31st,  1904. 

Messrs.  The  Titan  Binder  Company. 

Please  supply  i  gross   Document   Binders  as 
before,  \  in.  by  30  in. 


THE    TITAN    BINDER   COMPANY, 

31,   Queen  N  ictoria  Street,   LONDON,   E.C 
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SWWlUl^Kr?       Time  Recorders 


EMPLOYERS     OF    LABOUR 

Can  save  at  least  5°  o  ON  THEIR  WAGES 
BILL,  and  thousands  of  employers  do  so  by 

the  use  of  the 

"Dey"Time  Registers 

^vhich    are    automatic    machines     for     registering     the    hour    and    minute    at 
which    Employees    start    and    finish    worK, 

and,  with  the  New  Attachment  provides,  in  addition  to  the  weekly 
time  and  wages  sheets,  the  CARD  SYSTEM  for  COST  KEEPING. 

The  "DEY"  combines  on  THE   ONE    MACHINE  the  good 
points   of  all    other    Automatic    Time    Recorders  on  the  market. 

They   are    of   British    Manufacture   Throughout. 

They  are  absolutely  the  best  Time  Recorders  in  the  World. 
They  are  the  cheapest  up-to-date   machine  on  the  market. 


They  are  guaranteed  perfect  in  every  detail. 


THEY    COMPEL    PUNCTUALITY. 

The  "  Dey "  time  and  wages  sheets  combined  do  away 
with  time  books,  wages  books,  and  save  90 '  a  of  clerical 
work.  They  are  adaptable  to  every  requirement,  no  matter 
how  complicated.  j 

A  firm  using   15  machines  writes:     "We  shall  be  sorry  when  we     'K 
change  the  boiler-shop  machine,  as  it  was  one  of  the  earliest,  and  has  had  the       " 
roughest  of  usage  together  with  the  maximum  of  vibration,  and  rudest  of  shocks  ; 
but  it  has  gone  on  working  the  whole  time  (nearly  six  years)  night  and  day,  and 
when  it  goes  to  you  for  repairs,  it  will  be  the  first  time  it  has  been  in  the  infirmary." 


Full  particulars  from  the  Patentees  and  Manufacturers  :— 

HOWARD    BROS., 

ID,   St.   George's   Crescent,    LIVERPOOL. 

Telegraphic  Address:  -Soxnez,  Livekiool.  '  Ielli-hone:  7150  Ln  eri-oul. 

London  Offices  :  100c,  Queen  Victoria  Street.  E.G. 

JTblegraphic  Address:  "Countabie,  London."  Telephone:  5(kjo  Bank 


January  13.  1905. 
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^lll^^ILTlt 


Miscellaneous 


Type 
Talks. 


-? 


0/ 


V  p  a- 


\^ 


(•■ 


Your  advertisements  and  cata- 
logues ought  to  tell  your  story 
as  convincingly  as  you  tell  it  to 
the  caller  who  wants  to  do 
business. 

But  do  they  :  If  you  are  not 
satisfied  with  the  results  of  your 
advertising,  may  we  offer  you  our 
assistance  ?  We  can  make  type 
talk  for  you  ;  and  it  will  not 
be  a  one-sided  conversation.  We 
will   make  the    other  people   reply. 

Write  us- 

THE   SPOTTISWOODE 

ADVERTISING 

AGENCY. 

8.  New   Street  Square.   E.G. 


•>  ••»  o  c  o  ^ 


\>>-r.v^ 


.•^^, 


>"   ~"   — 


CxTrs 


.V?^  o-:-- >  , 


>  •>;•>:- 


4N>. 


3-    ft' 


>w'^ 


9.A\^ 


%\%  -n.i.  »•"«■'='■"' 
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Miscellaneous 


South   Eastern  6  Chatham  Railway. 

THE    CONTINENT 


Four    JRoystl    IVIail    Ftowfces 


DOVER 
CALAIS. 


FOLKESTONE 
BOULOGNE. 


VIA 


DOVER 
OSTEND. 


QUEENBORO 
FLUSHING. 


LONDONPARIS    IN    LESS    THAN    SEVEN    HOURS. 

Five  Services  Daily  in  Each  Direction. 
I^E-W       EXPRESS       Jl.WrM}EiIt.9tOOTet       r>X>fIMO       CA.XC       SESXt-VICE: 

Daily  iSund.iys  iiKludtcil.  .  w   FOLKESTONE  and  liOUI-OCNE. 


CHARING     CROSS 2-20         PARIS    - 

PARIS 9.1s     I    CHARING  CROSS 


}'  M 
4.0 

10.45 


Mail  Route  via  Dover  and  Ostend. 

Three  Express  Services  Daily  in   Each  Direction. 

Flushing  Royal    Mail    Route  to  Germany,  etc. 


Two  Services  Diilv  in  F.ach  Directi'Mi. 


For  Full  Particulars  see  S.E.  &  C.R.  Continental  Time  Tables,  price  3d. 


VINCENT  W.   HILL,  Genctal  Manures 


THAT 

DISSATISFIED 

FEELING. 


In  the  rush  of  business,  it  is  some^ 
times  felt,  when  one  has  no  leisure  to 
investigate,  that  business  leaKages  are 
going  on  all  the  time. 

Reorganization  is  a  crying  need,  yet 
the  members  of  the  firm  are  far  too  busy 
to  attempt  it.  A  dissatisfied  feeling  de= 
velops  itself  in  the  mind  of  the  principal, 
and  some  of  us  know  'what  that  means. 


In  such  cases  we  are  able  to  step  in  and  after  a  brief  confidential  consultation 
can  recommend  just  the  systems  which  are  dictated  by  our  experience  as 
necessary.      Not  only  this,  but  we  start   the  new  methods   and  see  them   through. 

If  you  are  reorganizing  we  can  save  you  much  time  and  trouble.  You  are 
invited    to   write   in    the  first   instance   to— 


BUSINESS    ENGINEER,"   Box    83,    "Page's   WeeKly," 

Clun    House,   Surrey   Street,   Strand,   London,   W.C. 


Jasoary   13,    K>05. 
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REMINDER 


Catalogue 

and 

Circular 

Specialists. 


THE 

ATLANTIC  PRESS  Ltd. 

Weymouth  Street, 

Manchester,  S.E. 


Are  you  on  our  mailing 

Ust? 

If  not  drop  u  P.  C. 


4^        [supplement  page  xvi.] 


PAGE'S     WEEKLY. 


JANIARY     13,    1905. 


W.C.  HOLMES  &  Co., 

ENGINEERS. 
Sole     JM[a,kei>s     of    tKe     .     . 

"WESTERN'  DOUBLE 
FACED  VALVE. 

Specialities  :  — 

ROOFS. 

BRIDGES. 
GIRDERS. 
STRUCTURAL 
IRON    WORK. 
TANKS,    «5c. 

Works 

HuddersDeld. 

London  Offic 

11,  Victoria 
Street,  S.W. 


Talegraphrt 

Address  ■>= 

"Orfwells,  i^-   _       _ 

Manchester  '^^sl|i^^j 


National 
Telephone; 
No.  2593 

Eslahllshed 
18G0. 


CciMKAf  I    ,rs    TO    HI 


s  BHiFsT\K  w  vr    orFK'i: 


II    v"ii    v.ihie    your    M.-ichinery,  .ind   wish   to  obtaiTi    the' 

Maximum     .>f     Powrer    'from     your,    Enf*ines   at    a 

Minimum  of  Cost. 


5.  H. 


V^BVVi 


SNt^' 


S.  H. 


CYLINr>ER     OIL. 

For  High  Pressure  and  Supei  heated  Steam  this  Oil  is 
NON-EXCELLED. 

Specially   adapted  for  High-Speed  Enclosed  Engines  of 

the  Willans,  Brush,  and  Browett  type. 

Satnpie  Barrel  sent  on  afif>T07ial,  catriag-e  paid. 

Si^le  Makers  i)f  the  ■' Wellsaline"  Lubricating  Speciahlies 

MATTHEW    WELLS    &    CO., 

HardmanSt   Oilworks,  MANCHESTER,  ENGLAND 
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JOSEPH  BOOTH  &  B 


ROS. 


LTO.. 


Rodley,   LEEDS, 

For  Cranes  and  Lifting  Machinery,  6c. 


20  Tons  Steam    Locomotive  Cranes  with   Excavator. 


Locomotive  Cranes 
Overhead  Cranes 
Goliath  Cranes 
Wharf  Cranes 
Derrick  Cranes 


WORKED    BY 


Electricity, 
Steam, 

Hydraulic 
Power, 
Air,  or 
Hand. 


Makers   to   Home,    Colonial,   and    Foreign   Governments. 

Croivn   Agents  for  Colonies  and  all  the  Leading  Firms  in   Great  Britain. 

INQUIRIES    SOLICITED, 


44 
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The  INDIA  RUBBER.  GOTTA  PEBCBA  &  TELEGRAPH  WORKS 


Offices : 
106,  Cannon  St., 
LONDON,  EX. 


Works : 
SILVERTOWN, 
LONDON,  E. 


James  Fairley^  6  Sons, 

tool  steels 


General  Sicel    Manufacturers, 
and   SPECIALISTS   in 


l„,ite   Mtention  to  their  UnrivaUed   Self-hardening  S.eel. 

FAiRLEYsSELF-HARbENING  Tool  Steel 

FOR    HEAVY    CUTS   AT    HIGH    SPEEDS. 


Is  considered  to  be  the  HAKDEST 
and  TOUGHEST  Steel  yet  m"^de 
(although  the  cheapest  m  the 
MarKet).  Small  samples  free  to 
approved  buyers 


NOTE.  JAMES  FAIRLEY  6  SONS- 
WORKS  (Bramall  Lane.  Sheffield, 
and  Mill  Street  Forge  and  Rolling 
Mills.  Birmingham)  are  merely 
Branch   Departments,  and 


^ 
% 


,     .<„„<  should   6«  addressed   to    the  htad  Offices  .- 
All  Commuoicatloas  shouia   o  „,-,x-x».Tr>TTAX4 

OLD    MINT.  SHADWELL  STREET.  BIRMINGHAM. 


M 


John  Purden  &  Sons, 

LAMBHILL    FORGE, 

BY   MARYHILU 

GLASGOW. 


On 

Admiralty 
List 


ntki 


Makers  of  Marine  a«rf  Ojher  Fo'-gings^ 
rough  turned  or  finished.  ]f''-%'r' 
Shafts,  Built  Rudders  and  Crank  Shafts 
finished   complete. 


■ ; — —— — -77777;;;;^our,,  Fette,-  tli^e^o^io..  E.C.,  and  Published  .1 


